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Notes on the Prior Existence of the Castor Fiber in Scotland, 
with its Ancient and Present Distribution in Europe, and 
on the Use of Cktaioreum. B; Charles Wilson, M.D-, 
Fellow of the Royal College of Pbjsiciiuu, Edinbargli. 

The Castor Fiber or Beaver, long an animal of great interest to 
tbe physician and the natoraliBt, is evideatlj fast disappearing 
from the eoontries of Europe. Yielding to the progress of that 
civilization, to which it is obnoxious from its habits, while valu- 
able for its spoils, it has already seceded wholly from many tracts 
which it formerly inhabited ; and now only finds refuge in a 
few remote and secluded haunts, where it still seeks to shelter 
itflelf in a precarious and always decreasing security. Before 
it be finally lost from among us, it must be interesting to con- 
aider where were formerly its principal homes, whether in our 
own or in foreign lands, as in what spots it yet lingers. The 
castoream which it supplies to medicine, a drug dignified by 
a celebrity of more than two thousand years, and highly valued 
even at the present day by many continental physicians, is 
also vanishing rapidly from among the approved resources of 
practice in this country, and must, in all probability, speedily 
become beyond attainment elsewhere. A few notices of its 
former and present relations to pharmacology and medicine 
cannot be out of place, at a time which thus marks an era, if 
not the near close, of its history, along with that of its source. 
Even in Asia, we need hardly add, or in its comparatively 
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2 Dr Wilson's Notes on the 

recentlj disturbed hatmts in the New Continent, the beayer, 
though still surriving in large numbers, seems already threa- 
tened vith a similar extirpation, for vhatever period it may 
protract its existence. 

That tlie beaver was at one time indigenous in Scotland 
has been long knowiii and has, especially, already been noted 
by Dr Neill of Edinburgh, in an interesting paper* read in 
1819 before the Wemerian Natural History Society. Dr 
Neill adduces two then known examples of the occurrence of 
the remains of the animal. The record of the first instance is 
derived from the Minutes of the Society of Antiquaries of 
Scotland, dated in December 1788 ; where it appears that Dr 
Farquharson presented to the Society the skeleton of the head 
and one of the haunch-bones of a beaver, found on the margin 
of the Loch of Marlee, a small lake in the parish of Kinloch, 
in Perthshire, near the foot of the Grampian Mountains. The 
lake had been partially drained for the sake of the marl 
which it contained ; and, in the process of excavation, under 
a bed of peat-moss between five and six feet thick, the beaver's 
skeleton was discovered. In a neighbouring marl-pit, a pair 
of deer's horns, branched, and of large dimensions, were found 
nearly at the same time ; and, along with these, two bones, 
which our eminent anatomist Dr Barclay suggested to have 
been probably the metatarsal bones of a large species of deer, 
contemporary with the beaver, but now, like it, extinct in our 
country. The relics of this beaver are still preserved in the 
Museum of the Royal Antiquarian Society in this city, where, 
like Dr Neill, I have myself examined them. They appear to 
be those of an animal which bad reached maturity. The back 
part of the cranium is gone, and the left zygomatic arch is 
broken ; but the " haunch bone," or left os innominatum, is 
entire. A part of one side of the lower jaw-bone is also 
broken, and here only some remains of the very characteristic 
incisors still exist. The bones are dyed of a deep chocolate 
colour, the natural result of their long contact with the peaty 
substance. 
The second instance adduced by Dr Neill occurred in Octo- 

* Ifemoin of the Waraeriui Natural Qutory &ouety, vol. iii. (1821), p. 307. 

D.nt.zedbyGoOglc 



European Castor Fiber and Castoreum. 3 

ber 1818, on the estate of Kimmergbftine, ia- tbe parish of 
Edrom, uear the head of that district of Berwickshire called 
the Merge. In the process of draining a morass called Middle- 
Btots Bog, there was found, at the depth of seven feet from the 
aorface, under a layer of peat-moss of that thickness, what 
appeared to have been the complete skeleton of a heaver, dis- 
persed, however, in rather a promiscnoua manner, as if through' 
the gradual separation of the parts by unequal subsidence. 
The remains lay upon a surface of marl, in which they were 
partly imbedded, and partly in a whitish layer of mossy sub- 
stance immediately supetjacent. Only the denser bones of the 
cranium and face, and the jaw-bones, retained sufficient firm- 
ness to fit them for being removed and preserved in a dry state. 
Several of the long bones and the vertebrse, though they seemed 
perfect while lying in situ, crumbled under the touoh, or after 
exposure. IN'ear the same spot were found a pair of horns, of 
great size, and with fine antlers, belonging to the large species 
of deer already mentioned ; and, among the vegetable remains 
in the peat, were the shells of filberts, with the wood of birch and 
alder, and that of oak in less abundance. The skull and lower 
jaw-bone, are now in the museum of our university. Both, as 
described by Dr Neill, were entire, with all the incisors perfect, 
their cutting edges sharp, and the peculiar coloured enamel, 
found alike in the recent heaver, still subsisting on the outer 
convexity, though deepened to an almost jet-black. The molars 
were also complete. , This is still the condition, with the excep- 
tion that the right zygomatic arch is now imperfect. The 
animal, as in the preceding instance, appears to have been of 
mature, though not of advanced age. It is proper to add here, 
that, on the testimony* of the writer of the Statistical Account 
of the parish, several other heads of the beaver were then found 
in the same deposit, but in less perfect preservation. We have 
thus approximative evidence of the ancient existence of a 
colony in the locality. 

Of a third instance of the discovery of the remains of the 
beaver in Scotland, a verbal report was given by me, in 1843, 
at a meeting of the Berwickshire Naturalists' Club, and is 

• The SUtiiUcal Account of Scotland : Coim^ of Berwick (1841), p. 267. 
A 2^ 
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noticed* in the'late esteemed Dr Johnston's sketch of its pro- 
ceedings for that year. On die yerge of the parish of Linton, 
in Rozbttrgbsbire, there is a remnant of what has evidently once 
been a far more extensive loch, irhich bad skirted for some 
distance the onter range of the Cheviot Hilts, but which, from 
some alteration of the levels, has now, for the most part, grar 
dually drained itself off to the westward. Into this loch had 
flowSd the waters of the Cheviots, entering it, as the litUe river 
Kail, by a narrow gorge towiurds &e eastetn extremity : and 
it is doabtlesB throagh the agency of this often impetaons 
current, that those iterations have chiefly been effected which 
have diverted the stream from what is now the narrow limits 
of linton Loch ; and left it contracted to a few stagnant pools, 
imbedded in a deep but not extensive morass, from which, 
however, still Sows a considerable body of water by an arti- 
ficially constructed channel. The near vicinity of the loch 
presents many localities of interest, as well in -legendary lore 
aa from later asaocialJons. The hollow at Wormington, still 
known as the " worm's hole," marks, according to the familiar 
story, the ancient haunt of a monstrous serpent or dragon, the 
destruction of which, by William de SomerviUe, obtained for 
him the gift of the surrounding barony from William the Lion. 
The little knoll, consisting wholly of fine sand, on which the 
church of Linton is built, has seemed to the peasant to justify 
the tradition, that its elevation was the work of two sisters, 
who sifted the heap as a voluntary penance, to expiate in a 
broker the crime of murder. The traces of the foundations of 
the neighbouring fortalice, still lurking under their covering 
of green sward, recal the memory of more than one of the 
scarcely less stirring, while more authentic scenes of border 
warfare ; and closer to the loch, perched above its southern 
mar^n, we have the little possession of Wideopen, the inherit- 
ance of the poet Thomson, who is said to have gathered here, 
among the storms of the hills, many of the materials for the 
admirable descriptions in his poem of Winter. Through 
the adjoining tract of the Cheviots, spreads that range of 
which it could be said, as in the ballad of the Battle of Otter- 
bourne : — 

" Hiatorj of th« Berwickahir* Nktaraltiu' CInb, toI. IL, p. *8. 
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European Caalor Fiber and CastortrnK. 5 

" Hm d«CT na irUd OB hOl aad d*lK 
"Rm biidi Ij wild ftM tm (o tn*.' 

Few places, therefore, could be more ^>i»opriste for th* dia- 
Govery of any remainB wMcli vere to aid in ginng bodj to our 
ti^ditioDS, aB in formiDg a link between reniot« and ezistiiig 
etatea of civilization. 

The mosB, which conatatntes the bodj of the Linton tnoran. 
IB variable in depth, and covers a very extensive deposit of 
marl, to obtain which, for agricultural porpoeee, operation! on 
a considerable scale were undertaken bj the tenant, Hr Parveti 
by whom the relic of the interesting animal, found in the oowM 
of tbese, was placed in my hands, and to whose intelligent obeer^ 
vation I am chiefly indebted for the pardcolare of its cUscovery. 
In digging about twenty yards ^m the margin, andjafter 
penetrating a thickness of moss of about eight feet, the maii 
was reached, and upon its surface was found a skull, in excel- 
lent preservation,* easily recognised by me, on examining it, 
as that of a beaver. £ither no' other parts of the skeleton 
had remained preserved in its contiguity, or they had failed to 
attract the attention of the workmen ; the probability being 
that, from the slighter texture of most of the othei bones, they 
had been less able to resist entire disintegration, or had 
crumbled on exposure. The remuns of deer and other animali 
were also discovered on the surface of the marl, at about the 
same distance from the margin ; but, at other places, the horns 
and bones of deer, and among these a lower maxilla, were found 
fourteen feet beneath the marl itself, yet still within its layers, 
■or at about an aggregate depth of twenty-two feet. Among the 
remains preserved and placed before me were horns of the red* 
deer, with metatarsal hones, evidently also of animals of the deer 
species, all betokening individuals of once stately dimension ; 
while the left tibia of an ox, doubtless the Bot primigeniut, 
which was found imbedded at a depth of seven feet within the 

* The «kull i> nov placed in the Hiueum of the Tweedetde Pbjalcal and 
AnticiuaruiD Society &t Keleo ; a remark&ble oollection, conaiderlDg Iti posi- 
tion in a ainsll conntrj town, bat wblcb would have fulfilled a better design, 
and one mora worth adapting ilBOwhere, had It been natricl«d, w originally 
planned, to the illostration eiduaively of the Kntonl Hiatory knd AntiqulUu 
of the immediately turrounding dltlrict. 
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marl, I computed must have belonged to an animal measuring 
at least six feet, or, with the hoof and soft parts entire, fully 
half a foot more to the summit of the shoulder. The moss, at 
the part covering these remains, might be viewed as divided 
into three layers. The upper of these, approaching to about 
three feet in thickness, consisted of the traces of comparatively 
fresh vegetation : the second layer, measuring about two feet, 
had a less firm consistence, and changed its colour of a greenish 
brown, when moist and newly exposed, to almost a white when 
dry : the third layer extended to about four feet, but in some 
places to a much greater thickness, and was almost blfick, 
holding imbedded, in various grades of preservation, many and 
not mean remains of the primeval forests, such as trunks of 
trees, for the most part hazel and birch, with an intermingling 
of oak, some measuring from two to even four feet in diameter ; 
and, along with these, large quantities of hazel nuts, heaped 
into masses, aa if gathered and swept from the upper woodlands 
by the mountain freshets. In some places gravel was found 
deposited above the moss, bearing testimony to the action of 
similar currents. 

The stratum of marl varied from two, to almost eighteen 
feet in thickness, and consisted of the usual fresh-water shells, 
but mainly of FlanorMs and Limnosa ; the greater part being 
of almost microscopic dimensions, yet often in the most entire 
preservation. Where the relic of the beaver had been depo- 
sited, the marl, however, to judge from portions taken from 
within the skull, seems to have been largely, if not entirely, 
composed of infusoria. On the application of an acid, after a 
smart efiervescence, with the disappearance of a considerable 
bulk of the material, there remained amorphous, ferrugi- 
nous-like masses, and, abundantly interspersed with these, tlie 
silicions coverings of the animalcules, if they be really animal 
organisms. Among them I distinguished Epitkemia Argus, 
aorex, turgida, and longicornis ; Cyclotella operculata; 
Gomphonema constrictum ; Nitzschia sigmoidea ; Surirella 
eraticula; Cymhella helvetica; Navieula lanceolata ; and, 
probably most abundant of all, Himantidium arcua. The 
remains of the mammals found in contact with the peat, in- 
cluding the skull of the beaver itself, were of the usual dark 
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tint acqnb-ed ftom that substance: those deposited in the mvtX 
preserved more nearly their natural colour. Near the mar- 
gin of the loch, and about aeren feet deep in the moss, were 
found an arrow-head, and two or three iron horse-shoes; the lat- 
ter of small dimenaicois. Could we regard these horse-shoes, and 
this individual beaver, thus found at nearly the same depth in 
tJie moss, as having reached their position there coetaneoasly, as, 
perhaps, approximatively we may, the furthest limit to which 
our archseological experience would entitle us to go back for 
this would probably be the Anglo-Saxon period ; but our sur- 
mise as to the era would still be a rude one, and within it, 
or even possibly long after it, though scarcely before, we 
most be prepared to allow a wide range. 

To these proofs of the prior existence of the beaver in Scot- 
land, derived from the actual discovery of its remains, it is easy 
to add others of a similar description from various countries, 
in which it has evidently also been once indigenous, but in 
which it has alike ceased to exist. An early instance, in Eng- 
land, is that in 1757, by Dr Collet,* who mentions the heads 
of beavers as having been found, along with bones of other 
animals, in a peat-pit near Newbury, in Berkshire. Similar 
discoveries of remains, as quoted by Professor Owen,t have 
been made at Hilgay, in Norfolk, where they were found as- 
sociated with those of the great Irish deer. A lower jaw, 
found in 1818 near Chatteris, is recorded in the Proceedings 
of the Cambridge Philosophical Society. In at least three 
other instances, all referred to by Professor Owen, the remains 
of the beaver have been found in the peat-mosses of Berkshire, 
and la the Cambridge fens ; while other discoveries, at Mun- 
desley, BactoQ, Southwold, and Happisburg in Norfolk, and at 
Thorpe in Suffolk, appear under relations which seem to carry 
the antiquity of the beaver in England farther back into the 
tertiary period, and ought probably to be referred to a different, 
yet closely allied spedes. In Denmark, we learn from a highly 
interesting communication by Professor Steenstrup^, that a 
lower jaw, with the greater part of the extremities of a beaver, 

* Philosophical TraiuMtiaiu for 1TS7, p. 112. 
t Hiitory ofBritiah Fonll Mammals and Birda, pp. 184, 190, 
X Ovenigt over det Kgl. daiulte VideDakabernei Selikabi Forhandlingsr, 
18S0, p. SSI. 
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evidently belonj^ng to an individnal animfti, vtw discovered 
in the moss of Ghristiansholm ; and that a tooth has also-been 
found in Fyen, all the other traces hitherto of its former ex- 
istence -within the Danish territories having been limited to 
Sjselland. Specimens of stems, evidently gnawed by the bea- 
ver'a teeth, were taken from MariendaJs moss, the special lo- 
cality being regarded by the Professor as probably occapying 
the former bed of a stream, which had been once its habitat. 
Similar stems, from two to four inches thick, with bearer 
marks, were seen in BrSnsholm moss, in great quantity, and 
laid with remarkable regularity ; while a like deposit, at a 
depth of about three feet, occurred in a moss near Lyngsbye.* 
In these interesting (acts, we appear to recognise distinctly 
the remains of the dams of the bearer, and the familiar eri- 
dences of its singular constructire faculties. Perhaps we may 
further refer to a period not remote from that of these relics 
in the mosses, the location of three bearer's teeth, in a greatly 
damaged condition, at the side of a human skeleton, which was 
found in a tomb of an ancient Lap, opened recentlyt at Mor- 
tensntes, on the Varangerfjord, in the extreme north-east of 
Norway. A'stone hammer, bearing marks of use, lay in the 
same grave. 

When we turn from these sufficiently decieire indications 
of the ancient resorts of the beaver, and seek for other eri- 
denees of a historical, topographical, or documentary charac- 
ter in relation to its former existence in Britain, if these are 
not presented to us in any marked abundance, neither are they 
wholly wanting, or deroid of curiosity and interest. 'Wp have 
no earlier, and can scarcely have any more authentic, notices 
of this description than such as are derivable from the names 
of places, which our ancestors often rendered commemorative 
of some leading feature or specialty of the site. Thus, in the 
nomenclature of the Anglo-Saxons, &b exhibited in the " Codex 
Diplomaticus -^vi Saxonici," we find the names, Beferbume, 
Beferige, Beferic, and Beferluc-X In the Glossary of ^Ifrio, 

* Overdgt over de( Kgl. dantka Videnakftbernei BeUb&lw Fordbandlingw, 
ISfiS, pp. 2, 3B2. 

t ForhaadllDgST af dantke Vldenthab. Selik. : Illiutreret Myhedtblad, 
(ChriittsnUt. 1666), pp. 97, 104. 

J Leo, Local ITomenctitura of th* Anglo- SaionB, p. 14. 

D.nt.zedb-/G00glc 
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the Anglo-Saxon Arcbbisbop of C«nt«rbnrj near the doM of 
the tenth centary, t^ipended to his " Onmnutiet Latino-Sax- 
onica," ire have the Befer rendered u the fiber or Cottar 
PonHciu. The annex in each name : frto-nc (brook), ige and 
ic, or icg (island), and-Zuc (inclosed space, fence), is entirely 
apposite, and snggests to ns so perfectly the ordinary habitat 
of the animal, or the conatmction of its dam, as to establish 
at once the certainty of its having existed at the indiTidaal 
place in the Anglo-Saxon period. Again, in an radinance of 
Edward I. for the government of Scotland, dated in 1305, we 
find William of Bevercotea named as chancellor of the king- 
dom ; and here we are reminded of the hats (Anglo-Saxon 
cote), of the beaver, a clnater of which bad evidently led to the 
tenitotial designation of this dignitary. There is a " Severe 
Island," which lies abont three miles north of the city of 
Worcester, which is popularly nnderstood to have been so do- 
nominated &om its having been &eqaented by beavers :* and 
donbtless it might be easy to gleao elsewhere many umilar 
local deaignations. Leland, for example, writing prior to the 
middle of the sixteenth centory, mentions the town of Bever- 
ley, in Yorkshire, as having for its inugoia, on its pnblic seal, 
the animal " qnod vocator Bever ;" uid, in a snbseqaent pas- 
sage, on what purports to be the aatbori^ of an uncertain 
writer of a life of St John of Beverley, he introdaees the name 
of the place as, " Deirew&ld, locns nemorosos, id est, sylva 
Deiroram, postea Beverlac, qnasi locus, vel lacns castonun, 
dictos ii castoribns quibas HuUa aqua vicina abundabaf't 
While we give due weight to this, as advanced unquestioningly 
by one of Leland's habits of iuTestigation, writing at his time, 
yet while citing one of an age far anterior, it appears evident, 
nevertheless] that not only was the beaver then utterly extinct 
in the country, bnt that, at no long period after the Anglo- 
Saxon era, it had already ceased to be familiarly known ^in 
England. 

We have proof of a more direct nature of the actual exist- 
ence of the beaver in Wales, at this early period of the civil 
history of our country, but nearly expiring period of the hia- 

* Allies, Antiquitiea of WDrceBlershire, pp. ISl, 1S2. 

t Lalancl, OdlactMiM d« rabna Britumicu, ton. Ir., pp. 81, 100. 
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tory of the English beaver.* In the code of Hywel Dda, 
AiXbined tovards the oommencement of the tenth century, and 
therefore considerably before the time of ^Ifric, we find')- 
the animal valued at 120 pence ; and, as in the following sec- 
tion we find the akin (croen Lloidlj/dan) appreciated alone 
at precisely the same amount, we infer that the latter merely 
was regarded, and that neither the carcass as food, nor the 
castoretim as medicine, was then held in esteem by tbe Welsh. 
Bat to show how highly the skin was prized, and of course as 
a for, we may contrast this valuation with that of the ox and 
deer, each of which is rated at eightpence ; while that of the 
goat or sheep is rated at only a penny. An oak tree was as 
precious to the mountaineers ; for, if sound, it was valued 
also at 120 pence. Among the tolls licensed to be levied at 
Newcastle-upon-Tyne, in the time of Henry I., we find the 
lymbra beveriorum fixed at fourpenco ; and this, it is im- 
portant to note, appears to have been an export duty.J At least 
half-a-century after the period of Henry, and more than two 
centuries after that of Hjwel Dda, we have the evidence of a 
witness of remarkable intelligence, that the beaver still survived 
as indigenous in Wales. Silvester Giraldus, travelling in 
that country in 1188 with Archbishop Baldwin of Canterbury, 
who preached there that crusade in which he afterwards fol- 
lowed Richard Cceur do Lion to the Holy Land, and perished at 
Acre, tells us, in speaking of the river Teivi, that it retained 
a special notability: "inter universos namque CambriEo sea 
etiam Loegris fluvios, solus hie caatores habet." He then 
proceeds to give an account of the habitat of the animal at 
some deep and gtill recess of the stream ; describes its dams 
and huts, and its methods of construction, with considerable 
minuteness ; and records the dangers to which it is liable on ' 
the score of its skin, which is coveted in the west, and the 

* Of ft more remote but irliall]i imcerttdn antiquity, jtl worth msntioning, 
ii the drcamBtance that tb« beavec eeema to hiiie occupied a prominoDt placs 
in the old Droidical mjliiologj of Wkleg, especiallj inrelatioa to tha tndittoD 
of « general delage. It ia Mid to have been even an object of wonhlp in 
encient Penla. 

t Legea Wallica, coronie WottoD, lib. til,, cap. v., sect. li. 10; lect. lii. 
10, De pretiil uiimalluin ferorum et cicoHum. 

X Act* of PwliBm«nt of Scottend, vol. J. ; prefkce, p. 34. 
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medicinal part of its body, which is coveted in the east: 
while he adds, though with evident Bcrnple as to the ortho- 
dozy of the practice, that in Oormany, and the northwn 
re^ons, great and religious persona " tempore jejnnioram,'* 
eat the tail of the fiah-like creature, as having both the taste 
and colour of fish. Giraldns informs ns further, that beavers 
were then reported to exist also in Scotland, but likewise 
only in a single river, and in scanty numbers.* 

Dr Neill, who refers to CHraldns, takes aa opportunity of 
stating, t in allusion to this concluding observation, that no 
mention of beavers occurs in any of the public records of Scot- 
luid, now extant. To this, however, there is at least one ex- 
ception. In the Aaeiaa Regis David de Tolloneia, cap. ii., 
supposed to date towards the middle of the twelfth century, 
bat evidently founded on the English Act of Heniy L, the 
export duty is fixed, "of a tymmyr of skynnis of toddis 
quhytredys martrikis cattis beveria sable firrettis or swylk 
uthyr of ilk tymmyr at ye outpassing iiij^.J" If we note 
here that the duty is one upon exportation, " ad exitum," or 
" outpassing," we can scarcely conclude otherwise than that the 
beaver was then met with in the country, and apparently even 
in considerable numbers, so that its fur was an ordinarily recog- 
nised article of commerce, of native produce. To judge, how- 
ever, from the language of the Scottish rendering of the Latin 
original of the Assize of the first David, which we have here 
purposely adduced, we must regard its regulations as having 
remained in force till a much later era ; and probably till that 
of the second king of the name, or till about the middle of the 
fourteenth century. But the animal which was already reported 
as rare in the time of Giraldns Cambrensis, yet which seems 
te have been held entitled to continue as famishing an article 

* Silvetter GinldoBCAmbraiiiiUjItinerBriDm Cambriffi, seu Uboriosn^Idvlnl 
Cantoftrenna ArchlepUoopI per WaUiBm legationis accnrata deacrlptio^ lib. U., 
cap. 3. 

t Mem. of Wern. Nat. Hist. Society, vol. iii., p. 211. 

X Acts of Parliament of Scotlaod, vol. i., p, 303. Tha limsMr still de- 
BOtes in Sweden a bundle of fort; akina. From a cititioD in Docange (GIou. 
Hed, and Inf. Latin. V. Timbrium), the timber in France, in the jear 1361, 
coDtaioed rixtjr lUiu. The term in tliis conatrji appeal* to have uanally da- 
noted tha nnmber of forty. 



fbyCoOglc 



12 Dr Wilson's Notet on (he 

of impost more titan two centuries after, appears, in still 
another centnr;, to have shrnnk into sucli narrowly limited 
numbers, thftt it was at last no longer deemed necessary to 
retain for it a place in a fiscal enactment. In 1424, at the 
first parliament of the first James, the martin, polecat, fox, 
and other skins, are still named as articles bearing an export 
duty, but the beaver is omitted.* Yet, at even a later period, 
when we find Hector Boethius reporting, after the lapse of 
almost another century, that the wild region of Loch Ness 
contained then, not only a great abundance of wild animals 
such as stags, horses, and roes, but " ad hroc Marterills, Fovinse 
nt vulgo vocantur, Vulpes, Muatellse, Fibri, Lutreeque in in- 
comparabili numero, quorum tergora extene gentes ad luzum 
immense precio coemunt,"! itis with the inclination, led on by 
the Assize of David, and by the narrative of Giraldus, with 
both resting securely on the discoveries in our mosses, still to 
extend to him a more entire confidence than has been custo- 
marily conceded by others. Bellenden, in translating this 
passage, while he omits the stags, roe-deer, and otters, pre- 
serves the " mony martrikis, heveTS, quhitredis, and toddia," 
with the intimation that " the furringis and skinnis of thaim 
are coft with gret price amang uncouth marchandis.":^ The 
very license which Bellenden appears to have allowed him- 
self in his translation, seems to me here to lend weight to the 
authority of the original statement. He may have omitted 
the kinds of deer, and the otter, as animals too notoriously 
abundant everywhere to require remark : but, whatever was 
his motive, that he should have excluded the one, and retained 
the other, showed the probability of some grounds for a selec- 
tion ; and seems to give greater authenticity to that which fae 
left thus, in a more marked manner, with the support of a 
conjunct testimony. As to the " incomparable number," this 
must be held to apply io the animals in the aggregate, and 
not to the beaver in particular ; and the rarity of this was 
certainly not the less likely to enhance its price, that it had 
annulled its importance as a source of revenue. Upon the 

• Lsm >ad Acta of Parlliment of Seotlknd (1682), pftrt L, p. a. 
t Hector Bosthiiu, Scolor. Hlat. ; Regal dfucrip. (1627), F. Ix. 
X Borce, tmulktsd bj BelleadcD (1S36), cap. Till., F. zxzUi. 
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whole, it seems thus fairly admisBible, that the ezieteoM of 
the hearer in Scotland may he authentically traced as far down 
as to the beginning of the sixteenth century, though doabt- 
less for long in estremely limited numbers, and, natnrally, 
only in deeply secluded localities. Sihbald, writing towards 
the close of the century which follows,* adduces merely tbs 
statement of Boece, and, without rejecting it, professes hia 
ignorance as to whether the animal was still indigenous. It 
may be noted incidentally here, that the Qaelic Dictionary of 
the Highland Society of Scotland contains the dobhraTt-Uof- 
lealJum as the designation of the beaver ; while we remark, at 
the same time, the close analogy of this term to the llowdlydan 
(the broad-tsiled animal) of the code of Hywel Dda. Be- 
Terting to Wales, the celebrated Camdenf speaks of the Teivi 
as "olim castoribus, nunc salmonibus abundans." la the 
later edition by Gough, it is added,^ that in the Conway 
there is a deep, wide, still water, called to this day by a name 
denoting the beaver's pool. Itay.g followed by Pennant,| 
each referring to Giraldus, names also other places in Wales 
which are reputed to have been the former haunts of the 
animal, as we have shown that similar spots are recognisable 
in Elngland. 

If we proceed now to the history and distribution of the beaver 
in the other countries of Europe, we find that the facts, scanty 
and dim, and mingled with error at first, slowly mass themselves 
into greater copiousness, and acquire greater precision. If the 
fable of the bearer {i xi^ug) be really the production of ^op, 
and that writer hare lived, as we have reason to believe, five 
centuries and a half before, the Christian era, the popular 
notion or fiction embodied in it, that the animal when chased, 
knowing the object of the hunter, usually itself performed the 
operation of castration, and resigned the spoils for which it 
was pursued, that it might be allowed .to escape in safety 
otherwise, gives us a very reverend antiquity to show, not 

* aeotU IlloBtnU (1684), part U., Ub. ili., p. 10. 

t BritaDDik (Loud. IQOO), p. B86. 

{ Gough'i Camden, vol. il., p. S60. 

5 S^nopsia Mcthodica Animaliam (16B3), p. £13. 

n BriUib Zooloffj («d. 1812), vol. i., p. 132. 
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onlj for the figment itself, but for the valiiQ which already, at 
00 remote a period, may be inferred to have attached itself to 
the uses of castoremn in medicine, ^sop, who merely speaks 
of the animal besides as a qaadmped living in stagnant places,* 
points his moral, that a pmdent man will thns always be ready 
to sacrifice his wealth for his safety : while further, if we are 
to credit HorapoUo, a writer at an early period of the Christian 
era, it was this popular notion also which had obtained for the 
beaver a place among the Egyptian hieroglyphics, bat here 
as the symbol of an unfortonate man.f tboogb a diligent in* 
vestigator of this department of archaeology assures me that 
the emblem does not now occur in any of our known collections. 
Herodotus,^ writing little more than a century after ^aop, 
reports the beaver as inhabiting a large lake in the country of 
the Budini, who are understood to have been a tribe in Scythia, 
to the east of the Don, and within the limits of Europe. Aris- 
totle adds nothing to our information as to the geographical 
range of the animal, almost nothing as to its manners, and little 
as to the special nature and locality of its habitat, beyond that it 
haunts lakes and rivers generally.§ It is a comic poet, PlantuB, 
about two centuries before Christ, that, in a fragment from one 
of his lost plays,|| appears to give us the first special indication 
of a favourite food of the beaver, in the line ; " Sic me snbes 
cotidie, quasi fiber salicem." No habitat in Europe is assigned 
to the beaver by Pliny, and even he adds nothing to the details 
as to its manners, unless that he refers to its custom of cutting 
down trees with its chiael-Hke teeth : " arbores Jozta flumina, 
ut ferro, csedit."** The great encyclopedist mentions that the 
best castoreum was brought from Fontus (whence the animal 
was known as the Fiber Ponticiia), and from Galatia,tt both in 
Asia Minor ; and, possibly we may now conjecture, chiefly from 
the river Halys, the modem Kisil-Yrmak, or Red Biver, in 

* ^lopi Phrfgli Fabales (ed. IS(l), p. 133. 

t Bterog^pbica HonpolUni* ; Jldt Cod. Atig. c»rr. (1596), Ub. ii.^ tee. 66, 
p. 100. 
t Bbbwi* ; UdpomcDe Iv., s«c 109. 

I De HutoriB AnimKlium, Ub. Till., c^p. t. 

II Commdim, ea rte. Gronor. (1669), p. 1214. 
*■ HUtorin NatureliB, lib. viiL, op. zxz. 
tt Ibid, lib. zzzii., Mp. lli. 
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which the beaver is atill known to be abundant. The next 
qoaUty of the castorenm, Pliny reports as coming from Africa ; 
thns in so far warranting the teBtimony of Horapollo, that the 
animal was known to theEgyptiaus; though it appears probable 
that it really never inhabited any of the African coaotries, and 
that the drag was brought thither, in all likelihood from Persia, 
through the nsaal channels of traffic, of which the Egyptian 
cities were for long important centres. 

Strabo, in so far as I have observed, is the first after Hero- 
dotus who explicitly names the beaver as a native of Europe, 
mentioning it as found in the rivers of Spain,* with the sole 
remark that its castorenm was inferior to that of Pontub 
X)ioscoride8 contributes nothing as to the history of the animal, 
unless that he adds his support to the correction of the popular 
error upon which the fable of ^sop was founded,f which had 
already been exposed however by Pliny, en the anthority of 
Sextiua ; and which indeed remarkably enough, considering the 
other singular characteristics truly belonging to the animal, 
seems to have constituted, along with the castorenm itself, ita 
great claim to notice with the poets of antiquity, among whom it 
is referred to by Lucretius, Juvenal, Ovid, and Virgil, as, among 
the prose writers, by Cicero. Advancing to the time of Oppian, 
all is still nearly barren with regard to the geographical distri- 
bution, and the true, leading, and peculiar features in Ute 
habits and instincts of the beaver ; this author only presenting 
the superstitious delusion, that the call of the animal heard 
bj a man portended his death,| thus rendering it worth noting, 
that even to this day the Polish and Bohemian peasants assign 
to the beaver a cry of intense plaiotiveness. At a still later 
period, .£I!an§ adds nothing to the meagre details of his pre- 
decessors. We thus see that, beyond the early notice of Hero- 
dotus with reference to the Budini, and that of Strabo, long 
afterwards, in relation to Spain, we have in none of the princi- 
pal classical writers, whether Greek or Roman, any notice of the 

• StrabDDlB Geogniphia (ad. 1571), Ub. iii., p. 172. 

t Dkacoridea, De Hut. Hedica ; Illt«rp. Uarc. Vergillo Florentilto (1629), p. 
ISS. 

t HalieotiCH, lib. 1., v. 397. 

J De Natnrs ADimalloni, lib. vL, cap. Iiiiv. 
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existence of the beavet within the Eurc^au countries ; aod, Btlll 
]eBB, any allasion to those peculiar instincts, vhether of building 
or colonizing, which have since conferred upon the animal so 
wide a notoriety. It would be unwarrantable, of course, to 
infer from this silence, singular because on points so apparently 
notable and interesting, that the beaver was really then un- 
known as indigenous in Italy, or in the other countries within 
the bounds of Europe, visited or occupied by these great masters 
of ancient civilization. All our persuasions, on the contrary, 
and scarcely any one more than that derived from the allusion of 
Flautus to its attacks upon the willow, lead us to an opposite 
conclusion, however defective our evidence : and we must re- 
member that we find this restricted information as to habita 
also in those among the writers whose opportanities ought to 
have been scarcely qoestionable ; ^sop, Dioscorides, and 
Oppian having been natives of Asia Minor, where the animal 
was notoriously abundant, where it was therefore open to ob- 
servation, and where even a recent traveller* informs us that 
such numbers still exist, that the Kisil-Yrmak alone might 
yield a supply of from 1000 to 2000 skins annually. 

If we have this almost total silence, as to the manners and 
habitats of the beaver, among the esteemed writers of the best 
ages of antiquity, and with reference to their own countries, 
we can scarcely expect any more extended of specific informa- 
tion from the few authors who appeared in the darker ages 
that followed. We must descend to the thirteenth century, 
in order to encounter at last an observer on the continent, in 
various respects a man of remarkable learning and genius, 
whose notices are of a more direct and precise nature. Albert 
Ton Bollstadt, or Albertus Magnus, Bishop of Batisbon, in onef 
of his many voluminous treatises, refers to the beaver, and 
grounds part of his statements on his own local experience : 
" sicut frequenter in partibus nostris est compertum." The 
" partibus nostris" may apply to the Danube, where Albertus 
had held his episcopate ; or to the Rhine, the scene of his re- 
tirement, and where most of his works were composed. Like 

" Brandt, U6ni. de I'Acad. Imp. dei Sciences de Saint-Potorbonrg, 6™ a&io 
ScleuDM NatureUst, torn. vi!. (ISSS), p. SI. 
t Open UniTsru, torn. vi. ; Ds AmmBUbal, tract. U., cap. i., p. Sfii. 



fOyCoOglc 



European Castor Fiber and Castoreum. 17 

OUT Giraldns, at even an earlier period, he describes the bnild- 
ing instincts of the animal; and speaks of its cuttiog down 
trees with its teeth, in considerable quantities, and constructing 
huts on the banks of the rivers, as well as burrows, which it 
inhabited. The huts had sometimes two, or even three apart- 
ments, and these were on different stories, so that the beavera 
might be provided with a higher or a lower residence, accord- 
ing .to the varying height of the river. In the fit^enth cen- 
tury, Cuba* speaks of the beaver as living gregariously. George 
Agricola, the celebrated metallurgist, mentions it long after- 
wards, in a treatise bearing internal evidence of having been 
written in I547,t as hunted in Germany, in his time, for the 
sake of its tail which was eaten, the skin which was used for 
dress, and the castoreum which was employed in medicine ; 
and he repeats, with considerable circumstantiality, the ac- 
counts of the skill and perseverance of the animal in the pre- 
paration and adaptation of the materials for its constructions. 
Bruyerin also J mentions it as occurring in multitudes in vari- 
ous tracts of Germany. Olaus Magnus, the Archbishop of 
Upsala in the sixteenth century, records some particulars as 
to the existence of the heaver in the Scandinavian countries,^ 
where he describes it as found in the greatest abondance, and 
as constructing its two and three chambered houses with won- 
derful art: and far later, in the middle of the eighteenth 
century, we have the testimony of Pontoppidan, || that in Nor- 
way they were still numerous, there being then a considerable 
trade in their skins, and in castoreum, at thefairof Elverum; 
while he names, as particular localities where they were found, 
Solloer, Osterdalen, and Jemteland. LinuGcus,^ in his Fauna 
of Sweden, includes the beaver as inhabiting lakes and rivers, 
especially in Lapland. 

Belon, whose early death by assassination, in the Bois de 
Boulogne at Paris, was regretted as a loss to the science of 

*. Ortos SaniuUs : TracUtua de Animalibua <11S1), cap. xxxi. 
t De Animtntibiu labterraneia : Opera (1066), p. 4B4. 
;t De re Cibaria, lib. xiii., cap. zxiii. 

{ HUknia de Oentibus Septentrion&libni (1656), lib. ZTti., cap. v., p. 604. 
II Katiu-al BUtorj of Norway, part ii^ p. 26. 
^ Fanna Suecucs (1746), p. 9. 
NSW BBKIKS. VOL, Till. NO. I.— 7JKLT 1858. B 
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natural history, vhicb he had cnltirated with a eacceas and 
discrimination beyond his period, speaks of the beayer* as 
" volgo nOBter Beverus, un Bieare.^' Thns familiariy denoting 
its residence in France, he describes it further as an animal 
abounding elsewhere in Europe, and as frequently kept tame 
among the Eorgundiana, Lorrainers, and Austrians. Bandelet, 
who mentions it as found in the Rhone, and gives an interest- 
ing notice of two tame indiridnals kept by the Bishop of 
Montpellierjt was the first to present a true description of the 
follicles contfuning the castoreum, hitherto erroneously be- 
lieved, and, in the fashion of the early writers, universally re- 
iterated, to be the testes of the animal. Bruyerin J reports the 
beaver to have been frequently met with in the Saone, Sau- 
muse, in a work§ of immense and diffuse learning, speaks of 
it also for France, as "nostrum biivre." Pomet,D writing 
in the seventeenth century, mentions it in the Shone, the 
Lis^re, and the Oise ; says that great numbers were taken 
along the Elbe ; and extends its range further, though it does 
not appear npon what antbority, to Spain, Savoy, and Italy. 
In Switzerland, we are told by Conrad Gesner,11 beavers were 
abundant " circa Arulam flumen, Ursam, et Limagnm nostrum 
(the Aar, Beuss, and Lint) ;" and he adverts to an example, 
newly captured, which he had an opportunity of examining 
while he was occupied in writing on the subject. In another 
treatise** he says they live only by rivers, or, as some think, 
lakes, preferring the still parts or bays of the former. Ges- 
ner assigns also a habitat to the beaver in Italy, near the 
mouth of the Fo : but of this we find no direct confirmation, 
or even of their having been positively at any time indige- 
nous anywhere in that country, unless in the fact that its molar 
teeth are reported to have been found in the Valdamo :tt a 
notice, regarding which the Italian translators of the Diction- 

• De Aqnatillbiu (1G53), p. S8. 
T De AmpUbiU (16S1), p. 237. 

I De re Cibarii, lib. xiii., cap. ixiil. 

( PlinUna eierolt«tione> in Ciii Inlii Solini Poljliistorft, vol, i., p. 186. 

II Complete History of Drugs, vol. ii., p. 314. 

^ Hiatorift AntnuliQm : De Quadrupediboi, lib. 1., p. 337. 
** De Aqiutilibiu, p, 222. 
tt Dlilonuto delle Scienie NataTall (Firenis, 1833), vol. t., p. 103. 
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naire des Sciences Natorelles offer no furtiier iUnstntiMk. 
Dftnte, as little as bis great [Hvcanors, the poets of Borne, 
does not recognise it as a native of Italj, bat refers (o its 
presence in the Bannbe : — 



MarcelloB Vergilios, an Italian translator of DiMCorides, vhen 
occapied with the castoream. takes no opportunity of hinting 
that the beaver was known as indigenous ;t and MatthioU, in 
his commentaries on the same Greek anthor, published at 
Venice, { while he aeugns to it a wide distribntion throoghoot 
Upper Giermanj, along the conrse of the Rhine, and in the 
provinces watered by the Drave and the Save, is alike silent 
with reference to Italy. Matthioli had an opportunity of dis- 
secting two beavers, presented to him by an Austrian archduke. 
" A Rondeletio edoctns," he confirms the views of the French 
physician with regard to the castor-sacs ; and speaks of the 
wonderfol artifice of the animal in the constmctioD of its huts, 
boilt of several stories. The noted Scaliger mentions the 
beaver as existing in France and Germany ,§ but does not claim 
it for his own country ; and, stating that he never saw one 
tame, asks, not very pertinently with regard to experience 
elsewhere; "semipiscis enim qoi cicureturl" Aldrovandi,|| 
a better and more special authority, was not aware of its ex- 
istence near the Fo, as Gfesner had asserted. 

As to Spain, we have not been more successful in our search 
for later information, to confirm the statement of Strabo, It 
is true that some Arabian writers are said to indicate the fact 
of the beaver being a native of that country ; but, excluded 
from these, I have seen nothing to corroborate the assertion in 
the works of the Spanish physicians whom I have been able to 
consult. The learned Laguna,1[ in a note appended to his trans- 

* lofemo, caDt. itII,, t. 21. 

t Dioscoridea, De Hat. Hedica : luterp. Marc. Vai^o Florentioo (1536), 
p. 186. 

X CommaDtarii in eei libroa DioMoridij (IGTO), p. 248. 

% Db SnbtUitttte ; Eiercit. 210, 211 ; p. 678. 

H De QuBdrnped. Digit, Vivip., lib. ii., cap. xii., p. 282. 

\ DIoacoridMj Acerca de la Materia Medica, traduiido en el TulgU Cattelluik 
por el Doctor Andre* de Laguoa (15S5), p. 138. 
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lation of Dioscorides, says that it is found at every step (d eado 
poBSo) along the whole course of the Danubci but principally 
in Austria ; while he adds no allusion to its existence, either 
then or before, within the limits of his own country. Veles 
de Arciniega,* too, in a work specially devoted to the animals 
used in medicine, and treating, among these, of the beaver, gives 
no indication of its having been found in Spain : but it must 
be admitted that, both in description and history, the accounts 
in this author are very meagre ; and we need only accept from 
him here, as doubtless a good Catholic, his confirmation of the 
statement, that the tail was eaten as fish in Lent, but the car- 
cass, he says, is flesh. In a recent Spanish Phannacopaeia,t 
it is the Russian castor that is directed. Admitting, however, 
the testimony of Strabo, with the unquestionable evidence of 
the fossil teeth in the Valdamo, as sufficient for Spain and 
Italy, we have already accumulated proofs, besides, of the 
former existence of the beaver in Great Britain, France, Swit- 
zerland, Germany, Austria, Russia, Norway, Sweden, and 
Denmark. When we join to these the fact, that remains of 
the animal hare been found by M. Morren in the peat of 
Flanders, we have adduced distinct evidence of its distribution, 
and oft«n in great numbers, over nearly the whole expanse of 
Europe. It is of less importance here, to point further to the 
discovery of their remains in those countries where they are still 
not entirely extinct, though rapidly disappearing. It may be 
enough, as to these, to note merely, as additional localities, that 
their bones, according to M. Gervais, have been found in 
mosses in the valley of the Somme in France, as well as near 
Paris, at the confluence of the Seine and Mame : and in the 
department of the Aube, in the cave of Lnnelviel, and other 
situations.! They are also reported§ to have been observed 
among the lignites in Switzerland. 

From this so extensive distribution of the beaver over the 
fields mainly occupied by the Indo-Germanic races, we might 

* HiBtoris de loa ADinmles mag recibidoa en el neode MediciiM (1613), p. 108. 
t Pbtrmacopiea Hispuia (ISST), p. 3. 

X Chenu, Bnc;G. dBlBtoire Naturelle (1851); Roogeura et PBchjdermea, 
p. 67. 

S Pouchet, Zoologie Cluiiqne (1841), t. i., p. 1S3. 
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expect a great similarity in the name of the animal throaghont 
their kindred langaages, whether in Europe or in Asia; and this 
accordingly occurs in a remarkable degree. Eastern scholars 
inform us, that in the Sanscrit the name is habhra; in the 
Pehlevi branch of the Persian, it appears, in the religious 
manual of the Bundeheseb, as the baovara; and, in the others 
which follow, it is easy to recognise an identical root, under a 
customary order of mutations. Thus, in the Sclavonic, it is 
hobr and baber, and in the Lithuanian division it is bebru and 
bebris : in the Icelandic we have bifr, and, in the affiliated 
languages of Denmark and Sweden, bcever and bafver : in the 
more strictly Teutonic branch, the old German is bibar ; the 
Anglo-Saxon be/or, be/er, beber, or beofor; the German biber; 
and the Dutch bever: in the Grseco-Latin branch the Latin 
Jiber becomes, with some of the later writers and scholiasts, 
bebruB, bever, or biverus ; in^Ttalian it is bivaro or bevero ; 
in Spanish bibaro; in Provencal vibre; and in French btevre ; 
while, on the other hand, we have a singular divarication in the 
Greek xdorug. In some instances, in the Celtic tongues, we 
have a like marked divergence, reminding us of the opinion of 
several philologists, that these languages were not entitled to 
rank among the Indo-Germanic family : but in others the re- 
semblance is striking ; while in most, as the diverging names 
assume a descriptive'character, their origin acquires a natural 
independence. J Lhuyd* a8signs,'as the^ "Welsh equivalent, 
avangk or adhangk ; but he also gives Ihostlydan, which we 
know signifies the broad-tailed animal, and is therefore aptly 
characteristic : in the Irish he gives beavar, kastar ; and again 
a descriptive name, davaran loisleathan : in'the Gaelic Dic- 
tionary of the Highland Society, we have seen, the near ana- 
logue of the last is dobkran-leaeleathan ; thus manifestly 
representing, like the Irish, the Ikostlydan of the closely 
allied langu^e of Wales. W^th the classical ancients the 
animal was sometimes, known as the Parthian, and sometimes 
as the Pontic dog. 

The names of localities and of individuals have risen as 
naturally, in foreign countries as among ourselves, from the 
presence of the heaver. If the ancient Bebriacum, between 
* Arelueolo^ BriMnnicii : tit. ii., CtNnpBrativs Voobolkrj ; t. Cutor. 
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Cremona and Verona, and near the Po, hare thos, as has been 
imagined, derived its name, we hare a confirmation of the 
statement of Geaner that it had formerly frequented this 
river ; while we may surmise a still more probable derivation 
in the name of the river Fibrenus, a tributary of the liria 
in Latinm, an islet in which is so pleasingly described as a 
fiiTonrite resort by Cicero.* Biberach or Btberbach, in 
Suabia, Meriant writes, had its designation from the beavers 
which had their colonies in a brook or stream in its vicinity. 
This town was an old Reichs-stadt, and, like our Beverley, bad 
long carried the beaver in its armorial insignia. The animal, 
we are told, was first home azure, with a crown gules, on a field 
argent; but, in 1487, in consideration of an important service 
rendered to the Archduke Maximilian, afterwards the Emperor 
Maximilian I., the citizens acquired the right to have the field 
azure, and the beaver and crown or : a guerdon which we mnst 
suppose them to have considered adequate, as they obtained 
it on petition. There is besides a Bieberach on the Kinzig, 
a tributary of the Khine ; and on the Rhine itself we have 
Biebrich, probably the analogue of our Beferige, whence our 
patronymic Beveridge. The brothers Grimm, in their elabo- 
rate Dictionary (V. Biber), give besides Biberaha. Biber, 
Bebra, Beberbeke and Sever, as names of places occurring 
throughout all districts of Germany, and as easily resolvable 
into indications of the old haunts of the beaver. Petersen^ 
derives the ancient name of Byausarskogshtereth, in Denmark, 
from a like source, and alludes to the introduction of the ani- 
mal into the known legend of King Snjo, in the Chronicle of 
Eric of Fomerania. We remark also, in Silesia and Lithu- 
ania, the Sclavonic name Sober, as that of a river ; as well 
as in France the little river Bi^vre, noted in sanitary dis- 
quisition from the Memoirs of HallS and Parent-Duchatelet, 
which passes by Arcueil and Gentilly to reach the Seine at Paris. 
Of surnames of individuals, we have the Rassian Bohroff, 
the Polish BobrotosH^, the German Bibra and Bi^r, and 

* De leglboi, lib. II., cap. 1. 3. 

t Topographia Svevin (1643), pp. 16, 10. 

; ITordtik Tidiikrlft for Oldkyndighed, B. il., p. 91. 

f Pott, Die Panooaimuiui (1363), p. 66B. 
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the French De Bi^re. As to the latter, perhaps if a man 
-were to be styled a beaver from his sagacity, as a fox from his 
cunning, the Marechal de Bi^vre, a famous ptmster, and the 
author of the reputed best pun extant, would, by at least 
one order of wits, have been considered well entitled to bis 
designation. In England we have the svtroames Beaver, 
Beever, and Beevor ; Beavers and Beevers ; with, besides 
Beveridge, Beaverstock, and Beverley. 

It is interesting to remark that, independent of the more 
remote evidence produced by Professor Steenstmp from the 
peat-mosses of Denmark, we have, in the testimony of Giraldus 
and Albertus Magnus, though not in the ckasical writers, 
proofs of an acquaintance with the gregarious habits and con- 
structive instincts of the beaver, at a time long anterior to 
the discovery of America, and to the more widely diffused 
knowledge which followed gradually upon the narratives of 
the voyagers to the New Continent. It is surprising that 
Baffon, whose elegance of style so rarely appears as an excuse 
for carelessness and inerudition, should not only have over- 
looked this fact, but the evidence of all the more recent 
authorities we have quoted, as well as of others to a like pur- 
port occurring iu his own day. The beavers of Europe, says 
this eminent writer, never assemble in colonies, and never 
construct, but merely burrow ;* although he admits, what is 
not nearly enough, that in Norway, and other parts of the 
extreme north, their huts have been reported to be found 
within the last centuries. Cuvier appears to have followed 
Buffon, in assuming that the European beavers, at least in 
later ages, never build ; and states the difficulty he has had 
in attempting to determine, whether those which now have 
their burrows along the Rhone, the Danube, the Weser, and 
other rivers, are originally different from the American species, 
or whether they are identical, and are hindered from building 
solely by their position in the nearer vicinity of man.'f Des- 
moulins, also,^ denies that societies of beavers have ever been 
seen in Germany. While grateful that the eloquence of Buf- 

* Hiatoire Ni^tnreUe (1780), t. viil., pp. 386, 301. 
t B^gDe ADim&I; M*niDiir£rea, p. £C0. 

* DlcCionnkire Clutii^ue d'Hiitoire Nstarelle, t. iii., p. 264. 
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fon. and the comprehensiveness and precision of Carier, hare 
given a charm and a solidity to natural history unknown to 
it before, it is to wonder the more that it should have been 
easy for ns to supplement their inquiries, on this curious 
point, from sources so readily accessible. To approach even 
our own times, Bechstein,* writing so recently as 1801, telle 
us that on the Elbe, near Kahnert, the property of the Prus- 
sian minister, Schulenberg, there were then many beavers, 
which constructed dams on the side channels, or arms of the 
river, where there was calm water. Near Wittenberg also, 
they lived in societies, and formed dams. In the vicinity of 
Hettinghausen, on the Lippe, they built their dams, and wer« 
found in considerable numbers ; as well as higher up the river, 
in the territory of Paderbom. In these localities, their con- 
structions are stated to have been so skilful as to rival those 
of Canada, though the colonies were less numerous. The trees 
they cut down were willows and poplars. Okenf mentions a . 
beaver-hut on the Yesil, in the duchy of Cleves, which stood 
six feet high, with two chambers over each other, the upper 
having three, and the under four cells; and he refers to a- 
paper by Heyerink, in the Berlin Natural History Transac- 
tions for 1829, describing a colony settled, for upwards of a 
century on the little river Nnthe, half a league above its con- 
fluence with the Elbe, in a sequestrated canton of the district 
of Magdeburg, In 1822, it contained from fifteen to twenty 
individuals : they had burrows ; built huts eight or ten feet 
high, using trunks and branches of trees, along with earth ; 
and constructed a dyke. Martins, writing in 1837, { speaks 
of colonies on the Ammer, which were still tended as objects 
of forestry, or huntsman's craft. An authority, at the close 
of the last century,§ assigns to them many localities in Ger- 
many : as in the Mark, especially in the Altmark and Prieg- 
nitz, and in the Middle Mark ; and in the rivers Spree and 
Havel, in the vicinities of Berlin, Potsdam, Oranienberg, 
Jviebenwalde, Trebbip, Nauen, and Konigahorst, 

• Saturgeachlchte DenUcliUDdi, B. L, pp. 91S, 916. 

i AUegsmeinfl Nutargwchichte (1836), B. vli., hbth. U., p. 712. 

t Lehrbncb der phumaceatlBcheD Zoologie, p. 16. 

I Krviniti, Oekooomliche fine; klop. (Berlin, 1768), B. iv., p. S9&. 
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Even close to the present day, the beaver, though scanty 
in its relative numbers, has a wider distribution in Europe 
than is nauallj imagined. Wagner, writing in 1846, men- 
tions it * as Btill not only in the Danube, but in the Amber, 
Isar, Uler, and Salzacb, tributaries of that river ; as well as in 
the Elbe and Oder ; while in other rivers it has only recently 
disappeared. In Norway, Sweden, and Poland, he reports 
them as in greater numbers, and as distributed over Russia. 
Schmardat mentions them as occurring in Transylvania ; and 
Oken says they exist in the Traun iu Austria, besides specify- 
ing for North Russia the Dwina and Petschora. Blasius^ re- 
ports that a specimen was taken in Brunswick, in the Schun- 
ter, at tbe close of last century : but that a few years ago they 
were observed in tbe Lippe in Westphalia ; and that they are 
still found on the Elbe, between Magdeburg and Wittenberg, 
though the colonies, since 1848, have been greatly reduced. 
He adds, that they have been recently observed in the Havel 
and Oder in the Altmark, in tbe Vistula, within East Prussia, 
and in Silesia ; and, more abundantly, in Lithuania and 
Poland, and in North Russia. In North- Western Germany it 
was found, at least formerly, in the Moselle and tbe Maas. 
Chenu§ mentions it as tolerably abundant iu the southern 
part of the Rhone. They have been killed near Aries, Beau- 
eaire, Tarascon, and even Avignon ; and still subsist in such 
numbers as to elicit bis surprise, that some authors should 
have asserted th«r extinction in France. Of two which Fr. 
Cuvier had alive, one was from the Danube, and the other 
from the Gardon, in Dauphiny. In the Norwegian Phar- 
macopceia of 1854, the Norwegian castoreum holds its place 
beside that of Russia and of Canada.|| Wylie, in the Rus- 
sian Military Pharmacopoeia,^ mentions the animal as common 
in Bossia and Siberia, and more rare in Livonia and Poland. 

• Abhuidl. der Matb. Phya. Cluie der k. Btyer. Alcad. der Wiuenschaften 
(Unnlcb, 1816); Die geograpbiacbe Verbreitnng der BaugthUre, p. 3S. 

t Die geograpliiKhe Verbreitung der Thiare (Wien, IS53); II. Abth., 
p. S32. 

} FannA der Wirbelthiere Deutscblandi (18S7), p. 107. 

S Encyc. d'Hi»toire yatorelle (18S1) ; Eongeu™ et Pacbydennes, p. 86. 

H Pharmacopiea Norvegica, p. 2i. 
4 FhariawsopvU Caatretuit KQUieiiica (1810), p. 79. - 



fbyCoOglc 



3S Dr WilsoD'fl Notet on the 

In Soatb Rossift, Demidoff* sftjs thftt they are somewhat 
scarce on the Danabe, but that thej are more common in the 
r^on towards the CancasoB, and that man; have been re- 
cently killed in the districts watered by the Natanehi and the 
Tereck. To the river habitats already noted, Moleschott 
addst the Inn, the Lech, the Upper Bhine, the Weser, and 
the Bng, as each still presenting rare examples. Upon the 
whole, the beaver still appears to be encountered, seldom or 
never plentifully, always in greatly diminished nombere, and 
generaJIy with an extreme and constantly increasiDg rarity, 
in the Austrian and Fmesian States, Bavaria, Russia, Sweden, 
Norway, Lapland, France, and perhaps Switzerland. Among 
countries, again, in which we have proofs that it was formerly 
known, it has become extinct in England and Scotland, in 
Italy, Spain, Denmark, the Netherlands, and many tracts of 
Germany. 

While it is natural that an animal of the magnitnde of the 
beaver, offering various temptations by its spoils, and pro- 
voking destruction on the part of the forester by its devasta- 
tions, should give way before the extension of a population 
which has intruded besides ou the privacy it loved for its 
haunts, it has been, nevertheless, not without some efforts for 
its preservation and retention that it has gradually receded be- 
fore the presence of man. Like other objects of the chase, it 
was held, from a very early period, as a regale ; and an officer 
called the Beverariu8,X appointed for its cognizance, was 
among the retinue of the palace of the Frankish Sovereigns. 
It was pursued with all the usual appliances of spear, net, and 
bound.§ In the laws of the Bavarians, of the time of King 
Dagobert I., or the beginning of the seventh century, we find 
a fine of six solidi imposed upon whomsoever should kill the 
dog, " quern Hbarhunt vocant,"|| along with the restitution of 
a similar animal. This beav&r-houvd still appears in the best 
and most recent Swedish Pictionary, that of Palin, as the 

* Voyiiie duia la Ruirie Ujrldionala (1810), t. lii., p. SB. 
t Fhyalologia der VocdiDgamlddeleu (Amit., 1860), p. 238. 
\ Du CftDge, Olon, Hed. et Inf. Latin; V. Bsveruil. 

I GaorgUk Cnrloa*, t. ii., p. 461. 

II Lindanbrog, Codai Legam Antlquaram ; Lh Bat*T«riocain, Ut xiz., %. i. 
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*' bdfverhund," " a dog trained for the chace of the be»Ter,* 
though probablj few are now thus exercised ; while poMibly. 
with the ancient Greeks, the xa«ripai, conudered by Xeno- 
phoQ to have 1>een thng named from the Caator of mTthoIogj, 
were dogs reared for a like purpose. In a German charter, 
dated in 1103, the right of hnntiag beavers is conferred along 
with other huntings and fiehinge ; and a Bull of Pope Luciai 
III., in the year 1182, bestows upon a monastery the property 
in the beavers within their bounds. In comparatively recent 
times, Mylius cites a Prussian royal edict, regarding the 
bearer in the Elbe, dated 20th January 1714 ; with a sabse- 
qnent one, insisting npon its protection under a penalty of no 
less than 200 dollars, issued at Berlin on the 24th March 
1725. It was doubtless under a similar policy, that Frederick 
II. is reported to have gathered together a large colony of 
bearers, that he might torn them to economic uses : bnt with 
BO little success, saya Zimmermann,* that they became after- 
wards dispersed throughout Brandenburg, and were soon rarely 
encountered. 

Among the uses to which the bearer was applied, we have 
seen that its flesh was employed as an article of diet Streso, 
a Dutch writer, states f that the animal was osed as food in 
Holland, in the time of the (^Tisades ; and he repeats the 
common notice, that its tail and paws were eaten as fish, with 
a safe conscience, during the religious fasts. But the monks 
of a convent of Chartreux, at VUleneure-les-Avignon, seem 
to hare carried this indulgent notion farther, and to hare ac- 
counted their entire carcass among the *' meta maigrea ;" pre- 
paring from it large quantities of sausages, which were sold, 
and highly prized, in the adjoining country. Albertua Mag- 
nos, however, saye^ that their whole flesh was abominable, 
except the tail. CSesner§ describes the mode in which it was 
rendered savoury by the Swiss, he himself relishing the choicer 
portions as sweet and tender, " jure croceo conditos." Be- 

* BpeclmsQ Zoologia Geographic^ (1777), p. £97. 

t OTsr ds LeTeasw^ie en Gewoonten onnr Toorvadenn (Hauiem, 1614), 
p. 69. 

{ Opera UDirana, torn. tL, p. S81. 
S De Qoadmpedibiu, lib. i., p, 339. 
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Ion also tells us* that its tail, which, he says, sometimes 
weighs 4 lb., was in his day used in Lorraine during Lent, 
and accounted a great delicacy, having a close resemblance 
in flavour to a nicely-dressed eel. The northern nations, ac- 
cording to Olaus Magnus,t agreed with the rest in consider- 
ing the tail and paws as highly delicate morsels. Archseology 
finds everywhere the elucidation of its researches, and nowhere 
more naturally meets an illustratiou of the diet of the primi- 
tive people of the North than in their old kitchen heaps, which 
have lately attracted attention in Denmark. In these, among 
the shells of oysters, and other edible fish, the split bones of 
animals, stone implements, and layers of ashes, have been found 
the relics of the now extinct beaver and urox.J Professor 
A. Betzius communicates to the Swedish Boyal Academy of 
Sciences § a similar notice, relative to several of these kitchen 
heaps observed for the first time on the coast of Sweden, where 
it is said, though without specifying the beaver, that the frag- 
mentary bones bore the greatest resemblance to those found 
in Denmark ; while the shells were chiefly those of Tritonium, 
antiquum and undatum, still abundant in the neighbouring 
sea, with, here and there, Cyprina ielandica. There is an 
analogous heap of sheila which I have seen near the monastery 
of Holy Island, the site of the ancient foundation of the see, 
and afterwards an appendage of the Benedictine Abbey, of 
Durham, a complete examination of which might contribute 
something to repay the attention of a native antiquary. 

The skin of the beaver, we know, has been long prized in 
Europe as a fur, and applied to various purposes in dress and 
manufacture. It is an early notice of this description which 
we find in Herodotus,! who tells us that the Budini employed 
it as a trimming to their cloaks. Beckman^ cites several in- 

* De AquBtilibas, p. 28. 

1 Hiitoria do Gentibus Septentriooallbua, lib. xvHi., cap. v., p. 604. 

I Wonaa, Beretaing om iIb pu de danske Kjster forefundnB Bsakaldte 
Kjakkenmoddingar (NaturfdrstBrinOdet i Cbriatianis, 1856) ; lUustreret Ny- 
hedablad, B. iv., p. 116. 

3 Ofvarsigt af Kongl. Vetenikaps-AkBd. FOrh»ndlIng»r. Tolfts IrgaDgen 
(Stockbolm, 1806), pp. 231-2. 

II HUtorla ; Melpomene iv., g 109. 

"" If Hitter; of Inventiong, vol. ii. (ad. Iv,), p. 318. 
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stances of ite use in tlie earlier portions of the Christian era. 
We hare seen the peculiar value vhich was attached to it in 
Wales, in the time of Hywel Dda ; but this value, like that 
of other objects of fashion, appears to have been fluctuating. 
Adam of Bremen, in the eleventh centurj, reckons the " pelles 
castorum" among the objects of vanity, the admiration of 
which crazed bis cotemporaries : but Albertus Magnus," in the 
thirteenth century, saya that they were formerly precious, yet 
were then of little value ; while Olaus Magnus, so recently as 
the sixteenth, states that they were esteemed as " vestitns 
satis preeio8Us'*t among the Northern magnates. Belon men- 
tions:^ that his countrymen were accustomed to make cloaks 
and gloves of the fur against the inclemency of the weather ; 
and Boece we have already quoted as reporting that it was 
sought in this country by foreigners, at a great cost. Even 
now, a beaver skin of the finer description, from Kamtschatka, 
is said to sell in EussiaH for from 100 to 150 rubles : yet in 
England, in 1836, the price of the skin of the old beaver, 
from Canada, at the Hudson Bay Company's sales, was only 
L.1, 12s. 6d. ; and three years later we notice that 26 skins 
were imported hither from the north of Europe, independent 
of the American supply. During later centuries, the chief 
interest in the fur of the beaver lay in its employment for 
the manufacture of beaver hats, now also disappearing from 
among us. At what time these were first introduced into 
England appears doubtful. The process of felting has itself 
been judged more ancient than that of weaving, and seems to 
have been originally introduced from Asia into Europe, where 
it was known, even in the time of Homer and of Heaiod, as 
applied to the formation of coverings for the head. Nor was 
the process forgotten or disused during the middle ages. The 
Anglo-Saxon Glossary of Archbishop .^Ifric gives, felt as 
lana coactiUs. A Bull of Gregory IX, or priorto the middle 
of the thirteenth century, speaks of hats made " ex filtris, et 
coactis lanis." A " chapel de bievre," therefore, for the 

* Opera UDiTersa, torn, ti., p. 584. 

t Hirt. d« Gent. Sept., lib. iviii , op. 6. 

J De Aqustilibui, p. 28. 

I Klemm, Die nentchlicbe Klaldung, CulturgMcUcbtllcbe Ski>» (1804), p. 7. 
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king of France in 1351, mentioned by Da C&nge * may have 
been, and, I Bospect from the context, really vas, a hat felted 
from the fur of the beaver. Brayerin, who probahly wrote 
before 1530, and certainly not more than thirty years later, 
states that the Germane made hats from this for, " quos, in- 
vereis Uteris, bifros pro fibroa appellitant."t The method of 
felting was now probably greatly improved. Yet beaver hats 
do not appear to have been made in England up to the close 
of the sixteenth century ; for, in Stnbbe's carious " Anatomie 
of Abuses," published in 1583, we find them still noticed as 
a foreign importation : " And as the fashions," he says, " bee 
rare and straunge, so is the stuffe whereof their hattes be 
made divers also ; for some are of silke, some of velvet, some 
of taffetie, some of wooU, and, which is more curious, some of 
a certaine kinde of fine haire ; these they call bever hats, of 
XX, XXX, or xl shillinges price, fetched from beyonde the seas, 
from whence a great sorte of other vanities doe come besides." 
Pennant^ assigns to the time of Charles I. the commencement 
of their ordinary msnnfactore in this country. As it was 
now, however, the fur of the American animal which was all 
but universally and necessarily adopted, the interest, as con- 
nected with the scope of these notes, naturally ceases. Still, 
it may be worth mentioning that, superseded as it is of late 
in the making of hats, the skin of the beaver, notwithstand- 
ing its increasing scarcity, would have sunk to even a lower 
than its present value, had it not been that a new process has 
been contrived in which the surface is cut by an ingenious 
machine, with the result of producing a fur of a higher beauty, 
exported to various parts of Europe and the East. The rich 
white wool, it may be added, from the under part of the heaver, 
seems still to find a ready market in France. 

The attention which the history of the European beaver de- 
mands from the physician, when considered with reference to 
its economic and hygienic uses, whether as producing an article 
of diet in its flesh, or of clothing in its fur, is of course widely 
subordinate to that which belongs to it as the source of various 

* Qlosnr. Med. et Inf. Latin ; V. Capalliu. 
t De re ctbsria, Hb. liii., cap. 32. 
X Arctic Zoology, toI. i., p. 104. 
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remedial applications, and, above all, of the for long greatly 
esteemed caBtoreum. The fable of ^sop, we have seen, already 
instructs u8 tbat, in the sixth century before Christ, or twenty- 
four hundred years ago, the beaver was recognised as an object 
of quest on the score of this drug. Herodotus also, not long 
af^r, tells us that it was used by the Budiui in uterine 
diseases. We are prepared, then, from these merely popular 
notices, to find that Hippocrates, the cotemporary of Herodotus, 
introduces, though chiefly in treatises that are of questionable 
authenticity," the recommendation of its employment, as if of a 
substance already familar, in the same class of diseases. Its ap- 
pearance, subsequently, in the exclusively literary writings of 
several of the eminent authors of antiquity, shows that it con- 
tinued extensively enough known to give scope and propriety to 
the use, as an illustration, of the extravagant tradition as to the 
circumstances of its acquisition. Pliny presents us with a de- 
tailed account of the value and extent of its uses in medicine ; 
nor is it difficult to recognise afterwards, through all the middle 
^es, the special impress of the testimony of the Roman nata- 
ralist.orof the sources from which he derived it. The castoreum, 
according to Pliny,"!" externally used acted as an errhine, or, 
rubbed upon the head, induced sleep, Taken internally, and 
usually in doses of two drachms, it was beneficial in mania, io 
epilepsy, in amenorrhoea, and against multiform descriptions 
of poison. Whether used externally or internally, it was 
serviceable in vertigo, tetanus, tremors, spasms, nervous com- 
plaints, sciatica, dyspepsia, hiccup, and palsy. Adapted as a 
fumigation, it removed lethargy; as a suppository, or medi- 
cated pessary, it was beneficial in afiections of the uterus ; as 
a coUyrium, it gave clearness to the eye-sight ; and mixed with 
oil, and dropped into the ear, it cured aches in that organ and 
in the t«eth. Dioscoridesf recommends the castoreum as 
facilitating childbirth ; and this appears also among its ac- 
credited virtues in many subsequent writers. We need only 
add, with reference to the writers of the classical period, that 

* opera Ornnin (ed. Foea.) : De Huperfcetatlone, sect, ili., p. 17 ; Qb NKtora 
Hallebri, sect, v., p. 136. 

t HUtoria Saturalie, lib. iixii., Mp. iii. 
t Da Materia Medics, lib. iii., cap. iivl. 
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Tith Celsos* it also ranked as an approved remedy ; that 
Aretseost bestowed upon it his confidence, especially in netvons. 
diseases ; and that GalenJ styles it a celebrated medicine, and 
much in use, so tbat, he continues, Archigenes wrote a whole 
book regarding it. This weight of authority, and chiefly that 
of Galen, whose great genius, as well as admirable ingenuity 
and boldness of hypothetical statement, is so well known to have 
long kept' the worid of medicine at his feet, was as fitted to 
maintain for the castoreum its credit in the science of the times, 
as to secure its transmission to ao unchallenged place in the 
art of the middle ages. 

To trace carefully the progress of a remedy so extensively 
employed, and so highly lauded in a wide range of diseases, 
through all the darker ages of learning, down to its revival, 
and so onwards to the present day, would be a needless, though 
Dot an uninteresting, or even altogether an unprofitable task. 
With only a little ingenuity, such a history might be rendered 
that of the human intelligence in relation to medicine : and 
as hypothesis thrust away hypothesis, and superstition trod 
on the heels of superstition ; or a,B men bent themselves before 
the influence of authority, and credulity usurped the place of 
inquiry, standing, as it ever stands, more boldly on its assump- 
tions than reason on its proofs, we see the rarely unprominent 
remedy adapting itself to every phase of opinion, and still inter- 
twining itself firmly with medical practice, now under one ex- 
planation of its qualities, and now under another, until better 
methods of induction and inference assigned to it finally a truer, 
if not yet a wholly fiiced position, among our therapeutic re- 
Bourcea. Ushered in under the auspices we have recorded, the 
appreciation of the high efficacy of castoreum received a new 
impulse in Europe, in and after the eleventh century, through 
the difiusion of the writingsof Avioenna. The Persian Galen re- 
commended it in a wide rangeof morbid conditfons; but, through 
the Eastern haze of his phraseology, with a less distinct and pre- 
cise application to individual ailments than occurs in the older 

« De R« Medlca, lib. iil., op. u. iriU. iiiv. 
t Opera Omnia ; De CuTatione Acutornm Morbaram, lib. 1., cap. li. 
1 OperftOmnU; De Simple. Medio. TemperameDtii ae FMolUtlbiu, Hb. 
il., c*p I., % IS. 
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writers, and especially in Pliny. Fotlowing and intenaifjing 
the peculiar views and modes of expresBion of Galea, be tells 
TIB,* that, while the medicine was warm at the end of the third, 
and up to the fourth or highest degree, it was dry in the second, 
and hence he deduces the fitting occasions for its employment. 
Notices of its importance continue to appear everywhere in snV 
sequent writers. Albertus Magnns, in the treatise already 
quoted, repeats that it was given in large doses, to facilitate 
childbirth. , Our countryman, John of Gadde8den,t was fami- 
liar with its use, especially in the diseases of women. Cardan,^ 
with all the gigantic faith of our predecessors, assigns an au- 
thority for stating that the gennine drug, nhicb, however, 
was rarely seen, because of the avarice of the traders, 
was BO subtle and powerful in odour when fresh, that it pro- 
duced epistaxis in four men who smelled it successively. 
With a like spirit, Baptista Porta, in the singular treatise in 
which be demonstrates, from outward inspection, the hidden 
qualities of things,g gravely assures ns, that it is because 
the castor-sac has a somewhat large bead, that the cas- 
toreum, when rubbed in, relieves headache ; while in another 
passage H we learn as rationally, that, as the beaver wanders 
abroad at night, we have hence an obvious explanation of the 
great use of the drug in obscurity of vision. Among other 
medical uses with his northern countrymen, Olaus Magnus re- 
cords that of its relieving the sufferings of labour, when taken 
to the bulk of a walnut, mixed with ale. 

But it is in the treatise of Marius.H as published and aug- 
mented by Francus,** to which I refer as it is embodied in 
the ponderous compilation of Manget,tt that we find the full- 
est record of the uses in medicine of the various spoils of the 
beaver. Besides the diseases we have mentioned as bene- 

* Cuion Medicion, lib. li., cap. 126. 

t Ro« AnglicB (liSa), car. 103. 

t Da SubtlltbiMi lib. x. (De Animslib. perfect), p. 414. 

I Pbyh^noDumia, lib. liL, op. xiiviiL 

II Ibid., lib. T., cap. iivt. 

% JohuiD Hftjer prBctised in dim aod Augiborg, uiii died in th« latMr cit; 
in 1644. 

*• Johum Froncke, who died kt Ulm in 1728. Tha " GMtravIogb" wM pnb- 
llabed in 1685. 

tt BibliothcM PbarmaceaHco-MedtcB (1703), torn. L, p. tS9. 

VEW lEKIXS. VOL. VITI. NO. I.^ JULT 1868. O— ■ 
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fited by its virtues, according to the testimony of the ancient 
writerfl, these German anthora name gastralgia, dysentery, 
worms, retention of urine, induration of liver and spleen, plenri- 
sy,with other pectoral complaints, gout, hysteria, hemicraaia, 
and loss of memory, in which last it acted " stupenda cum ad- 
miratione." Bat it had virtues even beyond these ; and was 
potent, for example, in destroying vermin, after a fashion in 
which it might now be difficult to find the opportunities for 
displaying its qaalitiea : " Certe," says Marius, speaking of 
the castoreum of his own district, " multa pediculorum millia 
castoreo nostro enecavi." And it was not the castoreum only 
that was thoa widely serviceable, but the animal, in all its 
parts, seems to have ranked with our predecessors as a com- 
plete armoury of physic. Its oil, an unctuous matter found 
in the two smaller follicles contiguous to the castor-sacs, when 
applied warm, cored lethargy, apoplexy, spasm, and convul- 
sions ; gave freedom and strength of action to rigid tendons ; 
relieved hysteralgia, nephralgia, and rheumatiam ; and was of 
wonderful efScacy in vertigo, toothache, aathma, nausea, vo- 
miting, colic, tenesmus, and dysentery. Its tail, as food, to 
revert for an instant to the authority of Olaus Magnus, was 
valuable for its healing quality in wounds of the intestines. 
The blood, too, was beneficial in epilepsy: and the teeth, 
hung from the neck, promoted dentition ; or, in adults, as 
Jonston* informs us, served as an amulet to preserve from 
casualties. The gall, we learn from RoDdelet,t cured affec- 
tions of the eyes ; and the fur arrested epistaxia and hcemor- 
rhage from wounds, of course after the fashion of any other 
flossy material : an old reputation which has retained its recent 
traces, no recourse having been more familiar, even in our 
own day, so long as beaver hats were customarily worn, than 
to scrape a little down from their inner surface, and apply it to 
stop bleeding from a leech-bite or a superficial incision. The 
skin, besidea, made into slippers, stockings, and gloves, was 
advantageously worn by the gouty ; and, when newly stripped 
from the animal, and still retaining its natural heat, as our 
authorities could find opportunities of employing it, its appli- 

• HIatorIa Natnrslia : lib. i., De Qiudrupedlbui (1657), p. 104. 
t De Amphibiii, cap.Tlii. 
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otttioQ vas judged most serviceable in colic and tysteralgia, 
and even in mania. In a case of the latter, Been by Marins 
ID Wirtemberg, the freeh skin vias thaa applied to the shaTen 
BCalp : a remedy under which it is gratefully acknowledged 
that amendment, through the Bivine favour, gradually eo- 
sned. Adapted to the ailing part, a similar application was 
atso excellent in spasm, weakness of stomach, atrophy of 
children, and in bed-sores. Further, the worthy Johannes Ma- 
rins certainly does not avouch, but neither does he reject, 
irhat be bad heard from a Jew, aa no less than a tradition 
from King Solomon, that to wear a beaver hat, rub the head 
and spine with oil of castoreum, and swallow the weight of a 
gold piece of its sabatance twice a-year, made the memory so 
retentive that it lost nothing. When it is added, that even 
this copious summary does not exhavist the catalogue of ail- 
ments for which the beaver is thus held to provide a trust- 
worthy remedy, and that the averments are all sustained by 
an accnmnlation of illustrative cases, extending over more 
than twenty folio pages, we can readily conceive what must 
have been the importance of the subject in the estimation of 
the older physicians ; to the generality of whom the praises of 
Marins and Francus, whose treatise was in unquestionable re- 
pute, were nothing more than the expression of a prevailing 
conviction. So believing, well might our Quincy* say of cas- 
toreum : " Certainly it is a most noble drug." 

Gradually during the last century, yet slowly, and in few 
countries entirely, the reputation of the castoreum as a re- 
medy has been declining throughout Europe. Still, in every 
national pharmacopoeia, and in most of the approved formu- 
laries constructed by individual skill, it continues to hold its 
place. If, in this country, it has recently fallen into almost 
complete discredit or neglect, and, in the United States also, 
practitioners, as we are informed, t rarely resort to it, in France 
it still retains at least a portion of its former reputation- H. 
Cloquet, at a late period, has spoken of it} as a medicine ac- 
tually in use among many distinguished practitioners, and 

* Compleat Diepenuitor; (1718), p. B3. 

t United StalcB Dlspennlory, v. CastoreiuD. 

X DicUannsire de Hidecine, t. It., p. 311. 
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chiefly in oonrulBionB, palpltAtion of the heart, hiccap, hyste- 
ria, hypochondriasis, and asthma ; and he further avoaches 
its possessing considerahle virtues as an emmenagogue. He 
assigns its dose as from ten grains to two drachms or jmore, 
^yen once or several times daily ; and he considers its powers 
actively stimulant, with a special faculty of modifying the 
actions of the nervous system, through which it ranks as an 
antispasmodic. He cites the experience of Thonvenel, on 
his own person, that in quantities of one or two drachms it 
gives frequency and development to the pulse, and stimulates 
the vital forces ; but this we may contrast with what we leam 
elsewhere from Professor Jbrg, who maintained that, even in 
the larger of these doses, it produced no other effect than 
troublesome eructations, Jourdan,* still more recently, refers 
to it as greatly used in hysteria and hypochondriaBls. In 
Germany, Geiger and Marquart.t like the other continental 
authorities, remark the superiority of the European, and espe- 
cially of the Kussian and Bavarian, castoreum over that from 
America, which haa been for long that in ordinary use in this 
country; and certainly the analysis of Brandes, in hia Arehiv 
/iir die PTxarmacie, showing a double quantity of ethereal oil, 
and a quadruple quantity of castoreum-resinoid in the former, 
with a twenty-fold quantity of earthy carbonates in the latter, 
points, with other disparities, to a very remarkable difference, 
which ought not to escape consideration anywhere inestimat- 
ing the efficacy of the drug. DulkJ mentions it as highly 
prized in hysteria ; and Martins speaks of its being still a 
remedy in frequent employment, bat costly, and thence liable 
to adulteration, as we know that it was of old, in the time of 
Pliny and Dioacorides. Indeed, nothing proves more convin- 
cingly the pertinacity with which the European castoreum 
still retains its reputation, in some quarters, than the extra- 
vagance of its price ; as there is scarcely anything more cer- 
tain to give a plea for the rapid curtailment of its use, even 
before the approaching extinction of the animal has removed 

* Ph«rm(icop6e Drivereelle (od, il.), t. i., p. 478. 

t Pharmaeeatlachc ZooXogn (Zw«lM Auflag*), p. S79. 

X Dte rreniflscba PbHrmikopOe uberMtit and erlKoteTt, p. 9. 

J Lehrburh dcr PharmKceutiacben Zcxdogie, pp. 18, 18. 
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the remedf vholly and conclusirely from its long-inheriled 
position in the practice of medicine. 

Dorrffort, writing in 1801,* describes the European varietj, 
with the exception of the Swedish which seems generally less 
prized, as valued hj the German apothecaries at from twelve 
to sizteeo times the cost of that from Canada. But we find a 
better indication of what is its actual value in Austria, in a 
notice before the Imperial Society of Physicians of Vienua,t 
of an animal recently captured in Transylvania, whose caa- 
toreum-pouch weighed 7^ oz.,{ and was bought by Herr 
Haubner, the druggist who exhibited it on the occasion, for 
no less a sum than 362 florins, or L.36 sterling. The cas- 
toreum, we learn from the same authority, is sold in the Aus- 
trian capital at 45 kreuzers, or Is. 6d. per grun ; which would 
give L.261 as the proceeds- of tbia individual pouch. To pre- 
scribe it in two-drachm doses, therefore, thrice a-day, would 
entail a charge upon the patient of L.27 sterling daily ; or, 
in other words, the full use of the remedy, as formerly exhi- 
bited, becomes an impossibility, anless where there coincides 
a wealth and a reliance which can be only rarely encoantered : 
and it can be no wonder that Professor Pleischl recommeadg 
the promotion and maintenance in the Danube of the breed of 
an animal, thus at once evinced to be so rare, and produc- 
ing BO precious a materia!. As a proof how vastly the cost 
of the drug has been enhanced in Austria, since the close of 
the last century, we refer to the authorized price-li3t,g issued 
for the provinces in 1795, where we find the Russian, or re- 
puted best quality, rated at 2 fl. 40 kr. the loth, or half-ounce ; 
or at equivalent to little more than a farthing per grain. In 
a similar price-list, lately authorized for Norway, || the native 
castoreum, according as it is sold crude or powdered, is rated 

* Dentwhfl Apotheberkanst, Theil f., p. 122. 

t Wocbenblott der ZeiMchrift der k. k. Ge«ell»ehaft der AoriW «u Wlen 
(1857), p. 126. 

X Tbfl Bavarlaa castor-pouch hu been knoirn to be doubla tbli weighC, bat 
mny weigh only from ihvee ta five ounces. Buchner mentioui « pair from 
the Danube irbicli welgbed 31 ox. when half dried. 

S Taia Medicament, in Pbarm. Auitriaco-Frovinciali (1796), p. 9. 

I Hodidnal-Tait for Sorgt, gjnldeude fra !■•« Januar 185a indUl lidere, 
p. 8. 
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at a price eqoal to from 6^d. to 9<i. a grain ; but the Cana- 
dian at only from 14d. to Is. 6d. per drachm, or at a little 
under and above a farthing a grain : while in the national 
pharmacopeia* it is directed that the Canadian variety oulj 
shall be dispensed, nnlesa the Norwegian or Kuseian be ex- 
pressly demanded. The price in this country has a compa- 
ratively slight relation to oar sabject, beoaose, doubtless, here 
the Canadian castoreum has alone been customarily used. We 
have, however, an early notice regarding it. In Gordon's ca- 
rious " Pharmaco-Finaz, or Table and Taze of the Fryces of 
all usuall Medicaments, Aberdene, 1625," the castoreum of 
the " Bedgar, or Beaver Cod," is rated at 48. a drachm, the 
prices being " redacted to the lowest of this yeare," and, we 
conclade, in Scots curreney. Our most esaiuent firm of dmg- 
gista in this city inform me, that castoreum is still occasion- 
ally, but only rarely, required in prescriptions, and exclusively 
as tincture ; and that it is especially within the last quarter 
of a century thtit it has glided out of employment. This is 
consistent with my own more limited opportunities of observa- 
tion, and accords with the estimate expressed regarding it by 
the late Di Duncan juaior,t who, in 1822, characterizes it as 
an excellent antispasmodic, and as given with advantage in ty- 
phoid fevers, in spasmodic complunts, and in amenorrhsea. Its 
retui price may now be stated at about 9d. per drachm. The 
ammgia cattorei, or oily matter from the. smaUer follicles, 
seems now to be nowhere in request, unless it be in Sweden, 
where Kilsson, in his Seandinaviek Fauna, mentions that 
it is used in rheumatism, and that it is as costly as the cas- 
toreum. 

These notes are not designed as tJierapentical) or as natural- 
historical, but are simply historical. It is not, therefore, 
necessary, on the one hand, to enter into any discussion as 
to the proper position and value of castorenm as a remedy, 
or to attempt, testing it by modem views, to determine 
whether, in this country, it may not be as unjustly undervalued 
now as it was unquestionably over-estimated before. It cannot 
be merely as a matter derived from the animal kingdom that 

* FhanuBMiptw norregica (Cbrutunia, 1864), p. 84. 
t Edinburgh Bew Digp«Dtalor7 (1SS2), p. 91. 
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it has fallen into disrepnte, as if through a reSexion of the 
discredit brought upon this class of remedies by the many 
instances otherwise of the mingled credulity and grossness of 
our predecessors; because ve possess too many proofs ofthesia- 
gnlar power oyer the living system of matters 80 deriTed, to 
permit us to question their energy, whether for good or for 
evil ; and none of a more admirable nature, though with no 
pretence of suggestion of an analogy, than that by which the 
vaccine vims not only produces a directly resulting effect 
upon the constitution, but more or less euduringly modifies its 
susceptibilities afterwards. I am aware,on the other hand, that, 
with the demonstration of an identity of habits between the 
beavers of the Old and the New Continents, the question of an 
identity of species is not definitively settled : and that several 
writers, among whom axe Neill, Frederic Cnvier, Owen, and 
especially, and with the largest opportunities of observation, 
Brandt,* have sought, more or less determinately, to establish a 
more certain distinction between them; the differences marked 
having been chiefly of a craniological description, and resting 
principally on the evidently greater breadth, in the fossil and 
European specimens, of the intermaxillary bones and of the 
fore-teeth ; on the further extension backwards of the nasal 
bones ; and on the larger cavity in the basilar process of the 
occipital bone, a depression there for containing a peculiar sac 
designed to furnish a secretion for the lubrication of the pharynx. 
Other naturalists, again, incline to the view of a complete iden- 
tity, or, at the most, of only a variation, and not a specific differ- 
ence between them. It may be merely permitted to remark, 
that these craniological distinctions, which hold good in as far 
as my limited opportunities have permitted me to examine them, 
maybe, nevertheless, truly dependent on the gradually developed 
force of a single accidental circumstance, or form of acclimati- 
zation, rather than upon any originally specific and essential dif- 
ference. Thus, if we assign, as we justifiably may, a denser 
woody texture to those trees of Europe which constitute the ha- 
bitual food or material for building of the beaver, than to their 
congeners in America, we have,- along with the demand for a 

* Beitrage zor Dftbam EeDtuin der Osttung Cairtor : U6m. de I'Aesd. Imp. 
dM SeiencOT d« Stint-Peterbourg ; aoiencM SatnrallM, tome rU. {IBBB), p. IS. 
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mora abundant lubricating fluid to promote deglutition, the 
neeesaity for an adaptation of stronger incisors for their divi- 
sion, and hence for an expansion of the intennazillariea for the 
reception of these, with the consequent interposition of a 
greater space between the masillarics, to he filled up bj larger 
ossa nasi. These questions, however, I merely indicate, but 
without desiring to encroach upon their nearer investigation. 
My object has been, keeping mainly in view the relations of 
the European beaver to hygienics and medicine, to trace com- 
prehensively and broadly its history as it was, and not as it 
might he regarded with reference to others. 

I^ohahly it may be conaidcred that I have devoted an at- 
tention to this subject beyond what its importance warranted. 
Yet such subjects may he easily constituted, by those who do 
not choose to narrow their life to its own term, into real land- 
marks in the domain of knowledge : or rather, they furnish 
successions of epochs in the history of science and civilization, 
aroand which gather and assimilate more or less closely, not 
only the ideas and dogmas, but even the social conditions of 
the time ; and thus they convey lessons, more important than 
may at first appear, both as to what was and what is. A 
cursory reader may find merely interesting, while another 
will consider tedious, the details which I have eliminated, 
condensed, and grouped from not a few far apart fields of li- 
terature ; a process which I have striven to render accurate, 
and during which I have occasionally found opportunity of 
silently making use of one authority to correct an error ren- 
dered current by another. To those whom a natural sugges- 
tiveness leads to penetrate more deeply, they will have, were 
it only on this score, a still higher value. A record, thus ap- 
parently closing after a lapse of more than twenty-four cen- 
turies, may well invite ns to consider, which of our matters of 
faith in doctiine or reputation, unquestionable as has been 
our general progress, is more firmly grounded, or likely to 
have as lasting an endurance : 

" quum ru^ta situ Mesute uia jacebuat, 

Altaque qaam Lidni maraiora pulvli erunt." 



byCoOglc 



Theory of Linear Vibration — (continuecf). By Edwabd 
Sano, Esq., F.R.S.E. 

rV,— Fnt/orm Linear Seriei. 
When tbe bodies A, B, C . . . K, L, M are ftll of equal 
weight, and the elaaticitiea of the springs are all alike, the 
fonnulse become more simple, and the roots of the equations 
are easily found. Putting w for the common weight, and e 
for the coefficient of elasticity of the connecting springs, eqoa- 
tions (37) take the form 



:(- 



2x^ + x, 



^^=-~fx^-2a!^ + xA .... (48.) 

Assuming, as we have seen to be allowable in all elastic 
systems, that one of the simple vibrations of which the system 
ia capable, ie indicated by the formula 

a;^ = aUBin((( + w); a;. = &U sin {« + «); &0. . . (49.) 
inserting these values of vr^, a!„ &c., in the preceding equations, 
dividing all by U sin {it + u), and arranging, we obtain 

(2-^fi) a-a=.b, 
(2-5rf>)&-a=c, 



(2_^B»- l=m, . . . (62.) 
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andthereforetheswieBofqiuintitiesa, 6, c, . . . I, i,m, forma 
Broonekerian progreBsion, of whieli the scale is represented by 

(2—- <')4nd (—1). Putting, for the sake of shortness, 
2 — fi=9, and assoming the first term of the progresuon as 
ouit, we hare 

a = l 

rt= 1 

6 = * -1 

e = ^~s -1 

d = «»-«*-2« +1 

e = a*_««_8»» + 2» +1 

g = ««-8»-5«* + 48»+6«>-S«-l 

And, in order to find the valae of a, for a series eoDsisting of 
any given number of bodies, we must equate two of the values 
thus found. For example, if the series consist of the six 
equal bodies A, B, C, D, E, F, the above value of g must be 
equal to that of/; or g—/=0. The series of equations, then, 
which express the conditions of vibration of systems consist- 
ing of two, three, four, &c., bodies, are. 

Two bodies, e-b=0 or t'-2a =0 

Three bodied, d-c=0 or s*— 2»*— a +2 =0 

Fourbodiei, e-d=0 or «*-2«'— 2«".+ 4«=0 
&e. &e. Sk.. . . (63.) 

Now, since the quantities a, b, e, &c., are in a Broonck- 
erian progression with a u&iform scale, their differences must 
also form a series of the same kind. But the two first terms 
of this series are divisible bys— 2, therefore every succeeding 
term must be divisible by the same. That is to say, a=:2 is 
a universal root of all these equations. This root corresponds 
to 1=0, and merely represents the uniform rectilineal motion 
of the system, when there is no internal diatorbance of the 
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relative positions. Those coDditions which be&r upon our pr»- 
sent inquiry are obtained by dividing all by s — 2, and are 

For two bodies, = « 

For three bodioB, 0=s' — \ 

For foar bodies, 0=^—2» 

For five bodies, 0=8* — 3e* + l 

Porsii bodies, 0=««— 4e* + 3« 

For aevaD bodies, 0=iP — 6»' + 6ti*—l 

&o. Sk. &e. . . . (64.) 

which are at once recognieed aa belon^ng to the aabdinsion 
of the circle. 
If, indeed, ve asBome 

«=(2-^tf')=2coB2f, .... (66.) 

and pat for a moment <i=cos «, we have 

d=ws(a^■6f), &o. ; 

and going backwards 

a=:coea 

a'=:cos («— 2p) ; 
wherefore, since 0=0', we have « = p and 

a=coe^ 

6=co8 3f 
i;=oos6^ 



ft=cofl (2n— 6)p 

i=cofl(2»-3)9 

m=cos(2n-l)p 

m'=«»(2» + l)f (56.) 

Wherefore, since the condition of free vibration requires that 
m=tn', we must have 

coa(2n-l)f=co8(2n+l)f . . . (57.) 
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ao equ&tion which can only be eatisGed when 2nf is v' or a 
multiple of v. Hence, id general. 



(68.) 



is which r ma; be any integer number less than n ; and there- 
fore 



6, =oos 3 — 
« 

«. =C08 5 — 

• n 



(69.) 



Also, since «=2 d'=2c<»2e 

1=2. 1— . wa.%- 
V w 2» 

and thus the following equations, — 

«. = j|u,«»8£.».{2«Jl-. .»- + ».} I 

&c. &c. &c. . . (61.) 

e expression for every possible Tibration of a system 
of » equal bodies, when their motions are not affected 
il causes. 

lis it appears, as I asserted in the introduction, that 
Qian pulsation can only exist in connection with pe- 
imal influences. 

f the bodies were attached to an immoveable obsta.- 
) the intervention of one of the springs, it would, when 
vibrate in a certain time, which may be regarded 
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aa the period to which all the other vibrations may be refer- 
red. In order to compute its doration, we observe that 

»a;= — I -jcj, whence «=TJsin ('^— + «); 

wherefore the periodic time of this elementarj oscillation is 

Having assumed any line, as OA, to represent the velocity 
J — of this elementary oscillation, describe, with OA as a 




radius, the semicircle AN, and divide the semicircumference 
into 88 many equal parts, AB, BC, CD, &'e., as there are bo- 
dies in the system, then do the chords AB, AC, AD, &c., re- 
present the rapidities of the various simple vibrations of which 
the system is capable. The slowest vibration is that which is 
represented by AB, and the quickest that of which the rapi- 
dity is proportional to AM. Now no two of any such chords are 
commensurable, so that the periodic times of no two vibrations 
can bear a ratio to each other expressible in numbers, and tbna 
we arrive at the startling statement, that wJten a perfectly 
elaetic series of equal bodies is once disturbed, its parts never 
return io ilieir origindl state, unless the induced vibration 
be a simple one ; no conceivable duration of the motions of 
SQch a system can, in any other case than that of a simple vi- 
bration, reproduce the same phase. 

The enunciation of this unexpected proposition naturally 
leads us to propose the question, — If, in a regular series, the 
separate vibrations be incommensurable, nnder what circnm- 
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stances can thoee of &u irregolftr serieB become commensor- 
able^ 

It has been admitted, rather too hastily, aa a truth, that all 
the notes produced by a sonorous bod; are in chord with each 
other: but m; analysis of the vibrations of elastic vires showed 
that the note produced by vibration in the one direction may 
bear any conceivable ratio to that in the other, so that, while 
the mechanical effects harmonize completely, so as to produce 
beautiful curves, the phonetic effect may be utter discord. 
The proposition above enunciated is another of the same class; 
but more striking on this account, that the vibrations are ab- 
solutely incommensurable. 

As an example of the application of the above results, I 
shall suppose a system of thirteen equal masses, A, B, C, D, 
E, F, G, H, I, J, K, L, M, connected by springs of equal 
rigidities ; and, for the sake of convenieiice, I shall sup- 
pose that the stiffness of the springs is so adjusted to the 
weight of the bodies, that when one end of the spring is held 
fast, the body attached to the other end of it vibrates 100 
times in a minute. 

The numbers of each of the twelve simple vibrations of 
which the system is capable, performed in one minute, will 
then be given by the formula 

200 sin ^, 



and are, for AB 


241072 


AC 


478631 


AD 


70-9210 


AE 


929446 


AF 


113-6130 


AG 


132-6248 


AH 


149-7022 


AI 


164-5968 


AJ 


177-0912 


AK 


187-0032 


AL 


194-1884 


AM 


198-5418 



and it is clear that only among the slow vibrations is there 
any approach to the musical intervals of the eighth and the 
twelfth. 
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Beginning witli the alowest of these vibrations, viz., that 
represented by AB, we maj trace the motions of the seTeral 
bodies thus : Having laid off twelve equal distances AB, BC, 

LM, along a straight line, measure, bejond A and 

M at either end, the distance YA and MZ, each equal to half 
of the eommoD interval, construct on YZ, as a base, the curve 




of cosines yah .... Imz, YZ corresponding to the arc it, then 
the ordinates Aa, B&, .... L2, Mm, are proportional to the 
extentsof vibrations of the respective bodies: and if Aa, Bft, 
. . . . L/, Mm, were supposed jointed to the line YZ, and' 
to oscillate backwards and forwards on either side of the 
perpendicular, the motions of the points a,h, . . . I, m, would 
imitate the actual oscillations of the bodies A, B, ... L, M. 
Various mechanical arrangements may be made to produce 
imitations of these motions ; one of the simplest is to trace 
ellipses with varying inclinations upon the surface of a cy- 
linder, and to view these through a narrow slit while the 
cylinder is revolving. In this oscillation the middle body 
O remains at rest, while the oscillations of those on either side 
of it are equal and in opposite directions. 

To represent the phenomena of the second vibration, we 
make YZ the entire base 2* of a curve of cosines ; then, as 
before, the ordinates drawn through the points A, B, . . . L, M, 
are proportional to the extents of the oscillations of the various 
bodies. 

After these two examples, it ia unnecessary to insist on this 
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kind of representation of the simple yibrations of a linear ae- 
ries. It is enough to remark, th&t, althoagh we can imitate 




each of these singly b; a mechanical arrangement, we cannot 
combine any two of them in the motion of a machine. The 
first of the above vibrations being made at the rate of 24,107 
per minute, the second is at the rate of 47,863, and these are 
strictly incommensurable, so that no train of wheelwork can 
ever give anything better than a close approximation to the 
jatio. 

The condition of the system at any time, as at the time 
(=0, is known when the position and velocity of each body 
at that instant are known ; wherefore, if (^,) and (v^) represent 
the inidal positions and velocitiee of the body A, we must have 

W=j{...g.u..,i„„,} 

or putting tr^8in«,=(«^^ andU,coBw, =(!*',), for the sake of 
shortness, we have in detail, 

(a:.) = («,) cos ^ + («a)cos ^+(«,)cos -f +&c. 
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(64.) 






/ \ 1 /w / rt 5«- . r , „ lOr . 2* , 

K) ■ W-r=^"^>'*' 2^ "•" 2i.+ <""^ ~-2« r 2;i +*^ 

&c. &0. kc, . . (65.) 

These equations of condition are twice u nnmeroog as the 
bodies in the system, and therefore serve to determine 2n un- 
known quantities, vhereas there are only n— 1 qoantitisB of 
the forms (u,) and (u'Jin each set, so that there would appear 
to he a rednndancy of equations. The data, however, include 
the position and motion of the centre of gravity) which are 
foreign to our iavestigations, and therefore the data must 
satisfy the two conditions 

3 [ A (x^) 1=0 and 2 1 A (vj | =0 

Trhich necessarily reduces the number of independent data to 
2a— z; so that the equations (64) and (65) are sufficient, 
ADcl Qo more than sufficient, to determine the future motions 
ofthe system, when its condition at any one epoch is given. 

After having obtained the values of (u^ and (u'J, those of 
U, and u, are readily got, and then the position of any body, 
say the /i"", in the system will be given by the general formula 

X =3i cos i . 

It I .'in 

while the velocity of its motion is 



{"Ji^ ■'''£*")} 
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On Herring Fisheries. Translated from Dutct Pamphlets, 
under the direction of the Board of Trade.* 

In the month of March of the year 1856, Dr Buys Ballot, 
Principal Director of the Boyal Meteorologic Institution of the 
Netherlands, addressed a circular to the owners of the "Great 
Fishery," in order to invite them, in accordance with the design 
of Lieutenant N.M. T. Kroef, to induce the herring fishermen to 
make the necessary observations, and hy so doing to give the 
Institution an opportunity, hy collecting and working them 
out, to ascertain the cireumBtances likely to lead to the most 
profitable fishing, as well as to enable them in future, hy the 
possession of observations in different years, to make a herring 
chart. 

The log-hook, for which the above-mentioned design serrecl 
as a basis, was published by the Institution, and, thanks to the 
energetic endeavours of the Committee of the "Gkeat Fishery" 
and the different owners, as well as to the praiseworthy seal of 
the mates of the herring vessels, the Institotion obtained 
possession of forty-five log-books, kept according to rule, and 
easy for the Marine I>epartment of this Institution to use for 
the above-mentioned object. 

lieutenant K. F. B, Andrau, of the said department, was 
charged with this task, who, in the herring log-books, and in two 
meteorologicallogsofHisMajesty'sBchoonerbrig "Macassar" 
(Lieutenant Commanding T. K Buys), and His Majesty's 
schooner " Atalante " (Lieutenant Commanding T. T. Phaff), 
possessed the means of examining and comparing the observa- 
tions made by the fishermen. 

From the annexed observations which Mr Andrau extracted 
from these log-books, it is evident hoff much his work may 
serve even immediately for useful advice, and how much the 
Institution, already in favour of the " Great Fishery," may 

* We are lodebted to tbe Board of Trsda foF printtnK theie tralulationa ; 
bat W they will not be ui geperal circulation, and contain tbtIoiu and valu- 
able information, we haTs thonght that thsy would be acceptable to the readera 
of thii Joornal, and hope that tbe Scotcii FUherj Board will t.'ito inatitnte 
obaervatioDS in co-operation with oar Dutch nelgbboore, and that our Ueteoro- 
logical Society will aiaiat by iti advice. (Bd. W. J.) 
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rejoice that LieateQent Kroef^ plan of enriching the experience 
of one with that of many others, by a systematic regnlstioa 
of the observations of the fishermen, has been carried out. 

The Institution, therefore, has thought it useful to inclose 
the annexed information in the log-books handed to the mates 
for filling up, tmsting that the fishermen may be thereby 
encouraged to continue collecting their observations this 
year, and by so doing to make their own experience the 
means of obtaining more and more of the object in view. — In 
the name of the Royal Met^orologic Institution of the Nether- 
lands, 

I.VAN GOQH, 

Utrecht, April 1857. Firat-class Naval-Lieutenant. 

Ikpokmation taken feom the Log-Books of Fortt-fith 
HERRuro Vessels. 

Forty-five vessels had, during the whole fishing time, fished 
3266 times, and caught 21,623 barrels of herrings, con- 
sequently on an average 6'66 barrelB every time the nets 
irere laid ; however, there having been 882 times a mis- 
catch, the above-named number really has been caught in 
3266 - 882 = 2,384 times fishing. Hence the catch of 
every time of fishing amounts to 91 barrels. 

Every vessel has, at an average, fished seventy-two times, 
and caught 480 barrels. 

Everything concerning the catch has been minutely exa- 
mined, and gives the following results : — 

Influence of ihe Wind. 
The course of the wind does not seem to have had any par- 
ticular influence upon the catch. 

It appears, however, that in calms, and with northerly 
'winds, the smallest catches were made. 

Bwnli. 
With S.S.E wind the catch has been at an average 81 
S. „ „ „ 7-2 

„ N.N.W. „ „ „ 5-8 

N. „ „ „ 5-2 

o 2 
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Influence of the Warmth of the Sea Water. 

From the registration of the temperature of the sea water on 
the surface, it appears that the herring is mostly caught when 
the surface of the water has an average degree of warmth of 
12" to 14° Celsius, or centigrade, corresponding to 54° to 57° 
Fahrenheit. 

Between these temperatures the proportion between catch 
and miscatch appears to be as 4 to 1 ; that is to say, if they 
fished five times, they had one miscatch, whilst the number of 
barrels for every time of fishing amounted to 8'5 barrels. 

The following table gives the proportion between catch and 
iaiscatch, as well as the average number of barrels caught in 
every degree of warmth of the sea, by the confirmation of 
which the advantage of the catch between the temperatures 
12° to 14° (54° to 57° Fahrenheit) will clearly appear :— 



Tempenttoroofaio 

Surftee. 


Proportion of C»toh 
BDd Uisesteh. 


Number of Bwrels 
CBDght every 
time of fiiliing. 


Fahrenheit.* 


44° to 46° 
46" to 48° 
48° to 60° 
50° to S2° 
62° to 64° 
64° lo 66° 
B5° to 67° 

69= to 61° 
61° to 63° 
63° to 64° 


10 
10 
20 
28 
34 
42 
43 
17 
16 
SO 
30 


10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


2<l 
1-9 
2'1 
61 
70 
8-7 
8-4 
7-7 
7-4 
3-2 
67 


* Oivan to tha nearert degne. 



State of the Sea, 

l8t. It has appeared that the more or less disturbed state of 
the sea has no influence on the catch, because the proportion 
between the number of barrels caught in a calm or in a high 
sea was proportioned as 6'08 to 6*09, or as 1 to 1. 

2d, However, it is found that the proportion between the 
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number of barrels caught in onsettled and clear water was as 
14 to 6, or &8 7 to 3. UnBettled water, therefore, is far pre- 
ferable to clear water. 

Zd, The green colour of the sea has also the preference over 
the blue, but as this ver^ likel; depends on the greater or lees 
cleamesB of the skj, too much reliance muBt not be placed on 
this phenoinenoQ. Besides, the difference is not very great, 
the proporUoQ being with green to blue as 7 to 5. 

State of the Weather, 

'With foggy and squally weather the catch has been five 
barrels, — thus below the average ( : 666 barrels). With 
squally and clear weather the catch has been most profitable, 
having then been 7-3 barrels. With rain the catch has been 
middling, say six barrels. The influence of the state of the 
weather is therefore not of rery great importance. 

All the above-mentioned results have been gained without 
taking into consideration place and time, and serve chiefly to 
trace the habits of the herring. It is of more consequence 
to the fishermen to know the place where most herrings are 
to be found. By examination of these circumstances they 
were led to a supposition, which, if confirmed, will have con- 
siderable influence upon the profit or loss of a catch. How- 
ever, as it is of the utmost importance to know whether all 
the phenomena that appeared during the space of the year 
1856 will give the same results in future, it is for the fisher- 
men to gather a new stock of observations, which, having been 
discussed by the Institution, will, in time, lead as to results, 
one of which will be, whether the herring is really a migra- 
tory fish, which, by the observations of 1856, can only be given 
as a supposition. 

Eeault aa to how far the Obtervationa of the year 1 856 are 
in favour of the Herring ieing a Migratory Fish. 

We will shortly mention what gave occasion for a supposi- 
tion that may be considered of the utmost importance for the 



fbyGoogIc 



54 On Herring Fieheries- 

catch, and afberwardB go on to show the places where In every 
month the moBt herrings were caught, in order that the future 
proceedings of our fiBhermen may be guided therehy j and by 
so doing we flatter ourselves that we shall at least overcome in 
time the greatest difficnlty, that of fishing in places where the 
herring can not be. 

What gare rise to the supposition that the herring was a 
migratory fish was particularly the proportion of the number 
of barrels canght with the times of fishing in every space of 
one sqnare degree, or rather in a space of Id miles (Dutch) 
by 9, taking into consideration the time — that is, the month — •' 
in which the fishing took place. Supposing, for instance, that 
in a certain month it was found that the most herrings were 
caught between 0° to 1° E. longitude, and 55° to 56° N. lati- 
tude, and that the following month the catch in that space 
was hardly anything, but, on the contrary, that the surface of 
1" to 2° E. longitude, and 56° to 57° N. latitude, offered the 
most favourable proportion between the catch and the number 
of times fishing, we might come to the conclusion that the 
herring in the time of one month had migrated in a N.E. di- 
rection; and further, supposing that the same phenomenon 
should be repeated in after years under similar circumstances, 
and at the same time, then the supposition would become a 
fact, that the herring migrates, and that this migration is re 
gulated by the season. 

Now, the monthly returns of the year 1856 show us the fol* 
lowing : — 

" In June and July the herrings began their migration from 
the east side of the Shetland Isles by two difierent routes to- 
wards the southward. They were found principally in the lat- 
ter end of July between 57° and 56° N. latitude, and accumu- 
lated in August chiefly between 56° and 55° N. latitude, near 
the Scotch coast. 

" In September, however, the migration began northwards, 
also by two, but now very broad routes, in consequence of 
which the herrings were caught with advantage over a large 
surface. 

" in October the herrings had already migrated so far north- 
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iTftrde th»t thej were canght most adrantageousl; from 68° to 
€0° N. latitude, and in NoTember they did not seem to ezt«nd 
farther sonthwards than the 59th degree.'* 

This is the result of the obserrations for the year 1856. Th* 
following years will show whether this migration of the her- 
rings in that year is only occasioned by accidental circum- 
stances, or will confirm the supposition that this route is taken 
by them every year ; or they will show us that the herrings 
migrate by other channels also, and therefore are not bound to 
the route which they took in the year 1856. However this 
may be, the expected observations will not only throw more 
light on this subject, but must bring forward very advantage- 
ous results for the " Great fishery." It may therefore be a 
greater stimulus to continue the observations, and to convince 
the persons charged with them of the importance of exact re^ 
turns. 

Usually, the fishermen begin to cast their nets in the latter 
half of June between the Orkney and Shetland Isles. The 
catch is then very small, which the following table will easily 
show : — 













Catch Of 








NDmlMraftimwifithtd. 


each time 


Qenantl 


North 
Lstitode. 










of fishing 
maaenred 


Catch 

in 
barreli. 












Catch. 


Miscatch. 


Tot.1. 


burtOi. 




f 


3° to 2° W. 




2 


2 


0- 


0- 


61" to 60= { 


2° to r W. 


"2 


3 


6 


0-2 


13 


I 


V to 0° W. 


19 


16 


31 


0-6 


30-3 


t 


3° to 2° W. 


2 


3 


6 


OS 


2'6 


60° to 69° ^ 




62 


67 


149 


2'4 


867-6 


I 


1° to 0° W.' 


19 


14 


33 


1-6 


40-5 


59° to 68° 


2° to 1° W. 


7 


3 


10 


2-2 


S3- 


68= to 67° { 


2° to 1° W. 
l°toOOW. 


i 


2 


2 
1 


0- 
I- 


0- 

0- 


67° to 66° 


2° to 1° W. 

Totd, . 




i 


1 


0- 


0- 


132 


110 


242 


1-87 


464-2 



The average catch of each time of fishing, therefore, amounted 
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to 1*87 barrel. The worst catch was along the whole Scotch 
coast. On the contrary, the best spaces is that month were 
easterly and southerly from the Shetland Isles between 60° to 
58° N. lat., and 2" to 0° W. long. If, therefore, the herrings 
firrived in the North Sea between the Orkney and Shetland 
Islee, then the westerly places must have given the largest 
nomber. However, we observe that the places lying more 
easterly are better, and therefore we come to the conclusion 
(which is made yet more probable by the observations of the 
following month) that the herrings arrive in the North Sea hy 
the east side of the Shetland Isles. 



Horth 
LkHtDda 


IwngitQdB. 


Number of tiiDM fiihed. 


Catcbof 
Mcbtime 

Dffilbing 

baneb. 


Gcnanl 

Catch 

in 
barrale. 


Catch. 


Hlccatcb. 


Total. 


61° to 60° 1 
60° to 69° 1 
68° to B8° 1 
B8° to 67° J 

67° to 66° 
B6° to B5° 


3°toa°W. 

a= to 1° w. 

1° to 0° W. 
3° to 2° W. 
2° to 1° W. 
1° to 0° W. 
3° to 3°.W. 
2° to 1° W. 
1° lo 0° W. 
2° to 1° W. 
1° to 0° w. 
0° to 1° B. 
1° to 2° B. 
3° to 2° W. 
2" to 1° W. 
1° to 0° W. 
0° to 1° K. 
1° to 2° K. 
2° to 1° W. 
1° to 0° W. 
0° to 1° E. 


'i 

63 
16 
121 
46 
39 
39 

61 
100 

"i 

86 

19 
1 
1 
3 

7 


1 

22 
9 
110 
33 
24 
46 
6 
60 
IS 
1 

"a 

39 

12 

2 

"i 

2 

1 


1 
1 
76 
2B 
231 
79 

87 

6 

111 

116 

"i 

7 
124 
31 
3 
1 
4 
9 
1 


0- 

4- 
6-8 
0-8 
1-9 
4-6 
0-8 
1-3 
0- 
2-4 
6- 
O'O 
2-0 
2-6 
4-6 
4-7 
0-3 
8- 
2-7 
4- 
0- 


■ 0- 

4- 

432- 
20- 
448- 
359-4 
61-4 
113- 
0- 
264-4 
684- 

■L 

B58- 
146-7 
0-9 
8- 
11-8 
3S- 
0- 




TotJ, . 


B97 


380 


977 


313 


30668 



From this table we observe, — 

1«(, That in the month of July the average catch was 3'13 
barrels for each time of fishing. 
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2d, That the catch waa worst along the Scoteh cout, and 
. beat on the aoath and east side of the Shetland Isles. 

Southerly from the parallel of 5d° N. lat. the herrings dis- 
appear all at once. The; do not seem, therefore, to go np be- 
tween 1° to 0" W. long., but to divide into different shoalSt 
which generally migrate to the Bouthward by two routes. The 
one route where the most herrings migrate is very certunly 
east of 0° long. ; but obserrations on this point are wanted, 
because no fishing has taken place there. The other route is 
more in the neighbourhood of the Scotch coast, between 2° 
and 1° W. long., but this does not seem to be the favourite route. 
Southerly from the parallel of 68° N. lat., and 1° to 0° W. 
long., the herring appears again, and becomes more and more 
numerous between 57° and 56° N, latitude. 

The best places in July, therefore, were most probably in 
the beginning of that month eastwards from the Shetland 
Isles ; later in the month, as tbe herring migrates more and 
more to the south, we ought to fiah more southerly, particularly 
■between 58° to 57° N. lat., and 1° to 0° W. long., taking care 
in the latter part of July to be southwards of the 57th degree 
of latitude, because in August tbe herrings were already chiefly 
between 56° and 55° N. lat. As the catch was very inconsi- 
derable in the month of July along the Scotch coast, it would 
have been better to have remained farther from the shore, and 
not to have passed 1° W. longitude. It appears from the table 
for August, on the following page, that the herrings have now 
become more numerous, because the quantity caught in this 
and the following month is double, and sometime threefold, 
that in July. The place where the herring seems to he chiefly 
found in August ia southwards of the 56th degree of latiittde, 
and particularly near the Scotch coast. In all the remain- 
ing parts of the North Sea the herrings eeem to avoid the 
coast, and the catch there is usually far worse than about 
twenty miles out. 

It is not proved yet, whether the herring migrates farther 
southwards, because the vessels making the observations have 
not fished southward of 55° N. latitude. 

Certainly this place in particular seems fit for a meeting 
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(rendezroos t), becatise during the whole month the herring 
remains stationary, and not before September do we obserye 
very clearl; that the herring returns to the north. 

AOGUST. 













Catehof 








Namber of times 


fiabed. 


each Ume 


General 


North 
Litltade. 


IjongiHrfB. 








meBSDred 


Catch 

in 
barrels. 












Cstch. 


Irluutcfa. 


Total. 


barrelB. 




( 


3° to 2" W. 


3 


2 


6 


1-8 


9-2 


69" to 68» I 




i 


2 


6 


2-7 


16- 


I 


r to 0° W, 


1 




1 


0-7 


07 


f 


2° to 1° W. 


16 


6 


21 


3-8 


69-3 


BS'toBr" I 


1° ta 0» W. 


76 


19 


96 


6-7 


640-6 


\ 


0° to 1" B. 


11 


3 


14 


7-0 


980 




2° to 1° W. 


1 




1 


2- 


2- 




1° to 0° W. 


lU 


86 


199 


3-7 


727-3 


B7° to 56° 


0» to 1» E. 


90 


69 


1*9 


6-3 


791-7 


V to 2= B. 


IS 


e 


23 


6-2 


119-6 




2° to S" B. 


4 


2 


6 


2- 


12- 






1 




1 


9- 


9- 


t 


2° to 1" W. 


12 


"2 


14 


22s 


317-4 


66° to 66' } 


1" to 0= W. 


41 


12 


63 


17-3 


916-6 


0° to 1° B. 


30 


e 


S6 


ia-6 


486- 


I 


1° 10 2° E. 
Total, 


4 


3 


7 


6-6 


46-3 


1S3 


20s 


631 


6-6 


4164-6 



In the month of September the quantity caught southwards 
from 56° N. lat. is evidently very inconsiderable, in compari- 
son with that caught in the month previous. 

We now meet the herrings more northerly. The two routes 
along which they migrate round the north are very percep- 
tible- The one is along the Scotch coast between 2° and 1° 
W. long., the other between 57° and 58° N. lat., and 0° to 1° 
E. long. Northwards from the parallel of 58° N. lat. the 
two routes reunite, and the herrings migrate jointly north- 
wards. According to the distance migrated in the month of 
September, it would have been best to fish in the beginning 
of that month between 56° and 57° N. lat. and 1° W. long, 
to 1° E. long., and then always to pass in a more northerly 
direction, taking care to be towards the end of the month be- 
tween 58° and 59° N. lat. and 1° W. long, to 2° W. long.; be- 
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cause in October, as we stall observe presently (see table, 
p. 60), the most berrings are caught aronnd and in the neigh- 
bonrhood of the parallel of 59° N. latitude. 

SEPTEMBER, 















C»tcb of 










KnmlMroftimMfltb»d. 


each time 


OenBTil 


North 
Latitude. 


Longltade. 








OffilhiDg 


ClBh 

ia 
barrali. 














Ctttcb. 


Miwatch. 


Tohd. 


bMr«U. 




60 


toea" 


l=W.tol"E. 


4 


1 


a 


7- 


35- 




f 


2" to 1" W. 


3 




3 


6-2 


16-e 


6S 


to 68" \ 


1° to 0° W. 

0° to r K. 


49 
36 




68 
39 


91 

16- 


61I-S 




y 


1" to i" B. 


e 




9 


11-6 


104-4 






2" to 1° W. 


19 




20 


14-1 


282- 






1° to 0" W. 


X13 


18 


131 


7-6 


996-8 


68 


to 67° 


0° to 1° B. 


1S6 


12 


167 


lB-3 


25651 






1= to 2= B. 


24 




28 


6- 


168- 






2° to 3° B. 


1 




1 


1- 


1- 






2° to 1° W. 


20 




23 


98 


209- 


57 


toE6° 


l°toO=>W. 


82 


16 


98 


10-9 


1064-2 


0" to V B. 


42 




47 


10-9 


612-3 






V to 2° E. 


7 




n 


6-S 


71.6 






2= to l" W. 






1 


O- 


0- 


66*= 


10 66° 


1° to 0° W. 


"i 




4 


S-7 


14-8 


0° to 1° E. 


s 




4 


0-4 


1-6 






1° to 2" E. 


4 




8 


■ 1-2 


9-6 


66 


to 64° 


2° to 3° E. 
Total, . 






4 


0- 


0- 


670 


88 


668 


XO-91 


7174-2 



Tbe proof that the greater part of the herrings are to be 
found northwards of 68° N. lat. is given by this Table, show- 
ing the quantity caught in that locality. It seems then, that 
the herrings, in the beginning of this month, pass the 68° N. 
lat., and proceed to the north more slowly than in the pre- 
vious month, because we find during the whole month the 
most advantageous catch between 68° and 60° N. latitude. 
The best places, therefore, in-tlie beginning of October have 
been between 68° and 59° N. lat. and 0° to 2° long. ; and some- 
what later, between 59° and 60° N. lat. of 1° W. long, to 2° E. 
long., because in November (see table, p. 60) we observe that 
soathwards from 59° lat. hardly anything has been caught. 
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OCTOBEE. 
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Number of tim« fished. 


eecli time 
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Jlorth 
LatUudt. 
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offlihing 


C»tch, 
bftrreli. 












Ctteh. 


Mi«.tch. 


ToW. 
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a» to 1" W. 


5 


1 


6 


i- 


24- 


60" to 69" 


1" to 0= W. 


34 


6 


39 


14-6 


670- 


0" to 1" B. 


60 


8 


63 


12-6 


7938 




1" to B" E. 


10 


1 


11 


10- 


no- 




2" to 1° W. 


2 




a 


6- 


lo- 




1" to 0" W. 


120 


16 


136 


8-9 


1206-6 


68" to 58" 


0" to I" B. 


188 


18 


208 


11-4 


2362-4 


1" to 2" B. 




7 


86 


9-3 


7B4-6 
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7 






7'4 


52-8 




3" to 1" B. 


2 






2-5 


5- 




2" to 1° W. 


1 






2- 


2' 




1" to 0" W. 


16 


3 


18 


4-1 


73-8 


08" to 57" 


0" to 1" B. 


4S 


8 


67 


67 


327- 




1" lo 2" E. 


16 






6'5 






2"to3"B. 








6'8 


174 




1" to 0" W. 


7 






6-4 


38- 


57" to 66" 


0" to 1" B. 


10 


3 


13 


4-8 


62-8 




l''to2"B. 


2 


6 




1-2 


10- 


66" to 65" 


0" to I" B. 
1" to 2" B. 


2 
1 


"i 




5- 
0-6 


6- 
I- 


65" to 64" 1 


1° to 2" B. 

2" to 3" E; 

Total, . 


1 


I 
1 




01 
0- 


02 
0- 
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83 


■720 
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673*-2 



NOVEMBER. 
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8-8 






























66" to 66" 
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07 
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38 
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We hereby learn, not only that the herring has disappeued 
iMtween 59° and 58° N. lat., hat that the fishing orer the 
whole North Sea sotith wards from this latitude no longer offers 
any good resnlts. Had we, therefore, in the month of Novem- 
her still remained fiahing, it would have been best to go north- 
wards from the 60th degree of latitude, becaiue, in ^I proba- 
bility, we should have still been in the route of the herrings mi- 
grating northwards. 

The following Table ^res the results of the monthly catch, 
and the proportion between cat«h and miscatch in erery 
month : — 



HoDth. 


Knrober 

of 
timen 
fiehed. 


SumhBT 
of 

bureli 
csoght 


Catch of 
time of 












Cklch. 


„"i 0.... 


Uii- 

MtOh. 




242 


464'2 


1-87 


132 


: 110 — 11 : 


10 


Jidy. . 


977 


3066-8 


3-13 


697 


! 380 = 15 : 


10 


MiEurt. 


631 


4164-C 


6-6 


423 


:208 - 20 : 


10 




668 


7174-2 


10-91 


670 


: 88 = 70 1 


10 


October. 


720 


67342 


9-34 


637 


i 83 - 80 ! 


10 


iwa . 


38 


39-1 


1-03 


25 


! 13 = 20 ; 


10 


a.266 


21,623 


6-66 


2,384 


: 882 = 8 : 


2 



We observe thereby that the proportion between the catch 
and miscatch has been most favourable in September imd 
October, and most unfavourable in June, July, August, and 
November ; whilst the average proportion during the whole 
fishing time shows 6 to 2 — that is to say, that out of seven 
tiioes fishing, the catch has twice been nil. It remains now 
to be shown, whether the fishermen will obtain better results 
in future. 

The fact of the catch in June, July, August, and November 
standing in such an unfavourable proportion to the miscatch, 
seems to lead us to the conjecture that almost all the fisher- 
men in these months fished in places which the route of the 
herring did not pass ; whilst in September and October they 
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happened to find the right places. The qaestion b now. 
Where do all the herrings that are to be found in the neigh- 
bourhood of the Scotch coast in August, and th&t more in the 
following months in far greater masses to the north than we 
find arrive in the beginning of the fishing season, come from . 
all at once ^ Jb their number really less in the beginning of 
the fishing season 1 Or is the young herring, up to the months 
of August and September, so small as to be coDsiderably less 
than the old one, and therefore able to slip through the meshes 
of the nets 1 Or have the fishermen not yet found the right 
places where the herrings enter the North Sea ? 

The answer to these inquiries we still leave to the future, 
trusting that the fishermen, fully convinced of the great impor- 
tance of correctly answering the questions concerning the more 
or less advantageous catch, will not only use every exertion 
to attain this object t>y fixing the places where the fishing was 
formerly carried on, but will also continue to make their 
observations with the same zeal and attention as last year; for 
it is only by collecting and comparing their observations that 
a satisfactory result can be obtained. 

To the Oenllemen Oumers of the " Great Fishery ." 

By his Excellency the Minister of Home Affairs, a desiga 
of lieutenant N. M. T. Kroef has been handed to the Directors 
of the Royal Meteorologic Institution of the Netherlands, for 
the preservation and extension of our " Great Fishery," by 
means of the composition of a " Herring chart," for the advan- 
tage of the proprietors. 

The Institution, taking into consideration the great interest 
diat the owners must have in this design, and convinced of its 
importance, has considered it a duty to take this afi'air to 
heart, trusting that the infiuential persons, and the commercial 
corporations concerned, will do their utmost to assist these 
endeavours for the general interest. In accordance with this 
aim, wo give the following details, wants and promises, where- 
with the propositions for such charts should be accompanied. 
Hitherto the reasons for searching in certain places were only 
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bMed on old habits, and erery fisherman worked according to 
his own ideas, which must necessarily have been very different 
in proportion as he, with more or less advantage, had had seve* 
ral years in one and the same place an accidental good or bad 
catch. It is therefore fortunate that Lieutenant N. H. T. 
Kroef suggested the idea of enriching the experience of one 
follower of this important business with that of many others, 
by a systematic discussion and arrangement of the observations 
made by the fishermen, in order to enable them, under all circnm- 
Btancee, to carry on their occupation to the advantage of oar trade ' 
and our shipowners, consequently to the welfare of our nation. 
However, should the Institution even answer its purpose in 
this particular, should it gather knowledge from observations, 
and facts from experience, derived from our own as well as from 
foreign fishermen, — a circumstance extremely necessary for 
this (formerly so important) branch of industry in its present 
state of stagnation or even retrogression, — then is this only 
possible by energetic co-operation of the owners and com- 
manders of herring vessels, which we therefore solicit with 
becoming urgency. 

By the mediation of his Excellency the Minister of the Ma- 
rine Department, the Institution has been enabled to take the 
design of Lieutenant N. M. T. Kroef into consideration, and his 
experience concerning the willingness of the fishermen to make 
the required observations made the realisation of his plan 
possible ; and consequently a log-book has been designed, for 
which the said plan formed the basis, and by means of which 
the BO much wished-for systematic co-operation of our Dutch 
fishermen conld be ensured. Everything likely to be useful to 
the practical interest of the fishermen is therein contained. It 
is the result of experience which one wishes to find in their 
log-books. Their observations, compared by competent judges, 
will provide data for the instructions, of which the "Great 
Ushery" is now in want. This is the reason of the request 
"only to record proper observations," because it is better to 
deliver no observationsi at all than bad ones, which lead to 
erroneens conolusions. 
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The log-books, which are given gratia to the herring vesaels, 
are, after the voyage is finlBhed, to be sent bj the owners or 
their book-keepers to the Royal Meteorologic Institution of the 
Netheriands, where they will be delivered for discassion to 
the Marine Department, which will tabulate the experience <^ 
BO many fishermen, in order to turn to the interest of the 
fishery the systematic examination of the inqniries of which 
the migration of the herring is the object. 

That we are greatly in want of such a systematic examina- 
tion is already shown by the circamstance, that the main point 
is not even settled yet, whether the herring migrates over a 
great distance, and if so, by what route ; — ^farther, particularly 
whether it plnnges sometimes deeper, or whether it comes 
more to the surface ; and if so, how this ascending and 
descending is influenced by a higher temperature of air or 
water, by wind, by weather, or by electricity of the atmos- 
phere. 

It will always remain a mystery as long as the accompany- 
ing circumstances arc not noted down and systematically com- 
bined ; but it is equally certain that a good examination always 
leads' to results, and that nature never refuses an answer when 
questioned well. Why then linger without a correct know- 
ledge 1 Let our Netherlands fishermen begin to carry out such 
an examination. By the connections our Ciovemment has 
established with other countries, particularly with England, 
the Institution will obtain the results guned by the observa- 
tions of foreign sea-faring men, who will be requested to co- 
operate in the same undertaking. 

The instruments required for making the observationa are, 
one deep-sea instrument and three thermometers, which will 
be given to the vessels by the owners ; whilst the necessary 
steps will be taken beforehand to instruct the fishermen in 
their use. The places where the instruments are to be com- 
pared will be announced hereafter, as soon as we are certain of 
general co-operation. 

The Institution would, however, much deplore ' seeing the 
breasores of experience contaioed in former log-books and 
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memoranda lost. These Tog-books would very likely throw 
more light od the matter, and enable us to make a proTisional 
examiaation, in order, after the newly- desigDed log-books 
shall have been returned, to prepare a solid basis on which to 
proceed. This would very soon lead to results, which would 
then be given gratis to all co-operators. By the encourage- 
ment of the industrial spirit of foreign nations, a more exten- 
Bive field for speculation will be opened to tbem, and our fish- 
ermen will therefore soon meet them as their co-operatara. 

It is therefore not sufficient to hold to old ideas and pre- 
judices ; the present age demands the surest and most advan- 
tageous manner of proceeding to prevent this branch of industry 
from being ruined, as others have been, by the continually 
increasing opposition. Our enlightened' Government, always 
ready to encourage speculations tending to the country's wel- 
fare, has promised its protection to the subject in question, 
and will do everything to assist the designed plan. It has 
authorized the Institution to open the necessary connections 
with the inland committees and persons, and will also take the 
Bteps abroad which may be thought necessary for the attain- 
ment of this great object. 

In the log-books, the instruments recommended for making 
the observations are described. The keeping of the log-books 
is so simple, that it does not require any instruction ; how- , 
ever, it contains one page with designs, more to show the 
manner of filling up, than to teach the meaning of the super- 
scriptions of the columns. It is sent to jou, gentlemen, for 
inspection, with a friendly request to communicate to the Me- 
teorolo^c Institution whether the commanders of your vessels 
wish to co-operate in the above-mentioned subject, and whe- 
ther you will procure the instruments necessary for that pur- 
pose. As soon as a return of the number of co-operating 
vessels has been received, we shall, with all possible speed, 
take the steps necessary for the further promotion of the 
general interest. 

Besides the committee of the " Great Fishery" at Vlaardin- 
gen, there will doubtless be other committees willing to co- 
operate in this important purpose, 

MEW SERIES. VOL, VIII. HO. I. JULY 1858. E 



fbyCoOglc 



66 On Herring Fisheriet- 

We again recommoad all, for their own manifest advantage, 
to come to a decision on this point as speedily as poasible ; 
and we inclose you the design of Lieutenant N. M. T. Itroef, 
which has served as a basis for the representation of the ob- 
ject in question. — ^In the name of tha Royal Meteorologic 
Institution of the Netherlands, 

De Buys Ballot, 

Utrecht, March 1856. The Chief Director. 

H. M. Schooner Atalante, 
13th September 1855. 

Up to the present day it has not been ascertained whether 
the herring is a migratory fiah, returning yearly, or whether it 
remains stationary, and only disappears to the bottom. 

According to " Gilpin," the herring describee a circle in the 
ocean, falling north-eastwards on to the west coast of Scotland, 
and swimming round the Hebrides,' Orkney, and Shetland 
Isles, appears then on the east coast of Scotland, and going up 
southwards, disappears again through the channel in the 
ocean. Whilst, on the contrary, two other scientific men, 
" Fabrieius" and " Olufsen,"* believe that the herring is not 
a migratory fish, but is always at the same place, or prefers 
to be there. To the latter opinion must be added that of the 
inhabitants of the Orkney and Shetland Isles, who consider 
the herring always present, but so far gone down that it 
cannot be caught during the cold season. This sheltering 
of the herring, however strange it may seem, is nevertheless 
poseihle, because it is remarkable that at Aberdeen, where 
the strand and the bottom of the sea are sandy, the fishers 
are obliged to go miles out to sea, across Buchanness, to find 
the herring on the stony bottom : and it seems, therefore, 
to want stony or rocky ground, with weeds to shelter itself 
in the rough season. Yet a stony bottom seems not to 
be absolutely required for shelter, inasmuch as in the sea 
(" Awe") (?) on the west coast of Scotland, a certain sort offish 

* Only lut jeftr, whilst Ur Ktoef wrote tbU, the subject was spoken of ia . 
the French Academy. Old reaaane were presented, but did not lead to a result, 
there not being sofficlent good observations. 
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is caught onlj during one fortnight in the whole year, where 
the bottom is sand. 

There is still another reason in support of the opinion of 
the two last-named men of science. I found several times, 
during the three consecutive years that I had the charge of 
the herring fleet, that the herring, having appeared for several 
days in abandance, disappeared all at once, the catch became 
very poor, and the herring never reappeared till after a con- 
siderable lapse of time. 

In 1854 there were along the Orkneys, in the latter end of 
May, and up to the middle of June, alargenumber of herrings 
that disappeared all at once, and did not return before August, 
whilst the non-migration of the herring is proved by a catch 
the whole year round, of a firat-rate quality, in the bay " Loch 
Fjne," which obtains a high price at the market of Edin- 
burgh ; and it is here particularly observed that the stay of 
the herring seems independent of the temperature; for the 
colder it becomes, the higher in the gulf we find the herring, 
— even as far as Inverary. 

After thus summing up the opinions in favour of the non- 
migration of the herring, I will now give the reasons /or the 
migration. 

It is a known fact, that always at certain times of the year 
the shoal of herrings rises up from the ocean, and appearing 
to-day on the south point of Shetland, shows itself to-morrow, 
under similar circumstances of weather.somuch more northerly, 
just as if it was a shoal that made so many miles in the twenty- 
four hours. If we find a returning Greenlander report that he 
has met with a shoal of herrings between Faroe and Shetland, 
we may he sure that the northerly ports of the latter isles will 
Boon be visited by herrings ; and somebody at Lerwick told me 
that, according to big fourteen years' experience, the herring 
swam fifteen English miles a day. However, if such were the 
case, from whence, then, the disappearances 1 And how can 
one explain the fact, that after a fortnight's catch last year 
on the east coast of Scotland we read " that at Wick there 
had been a very good catch," whilst on the neighbouring 
station, the miscatch or failure still continued 1 

I am of opinion that to tho present time nothing is known 
e2 



fbyCoOglc 



68 On Hennng Fisheries. 

certainly about the migration or the etaj, or, let . me rather 
say, about the natural habita of the herring; and it is about 
these points that a collection of observations (which will be 
deTeloped more fully afterwards) seems so desirable, particu- 
larly in combina,tion with observations of temperature, which 
were formerly recommended for the herring fishery by the 
Netherlands representative in the Meteorological Congress at 
Brussels, in 1853. 

It will at all events lead :-~ 

Firstly, To a knowledge of the arrival, migration, and stay 
of the herring, so that we should be able to point out on a 
chart where it is to be found ; 

Secondly, To the state of the sea and atmosphere in which 
the most herrings are to be fouud ; 

And, lastly. To all the inferences that may be drawn from 
the knowledge of the habits of the herring, which will surely 
be based on natural causes. 

If we only succeed in forming a herring chart, then the 
fisherman will know when and where he has to go to get 
herring, and he will no longer be dependent on those grounds 
recommended by experience, bat which deceive so of^n, and 
which remind one of a remark made by an old fisherman, 
" that it was Providence that favoured the Scotch in placing 
the herring on their coast." 

Respectfully submitting these remarks to a more enlightened 
and better judgment, I have the honour to propose that the 
following notifications and observations should be taken by 
oar fishermen : — 

1. Return of the date of casting the nets. 

2. Place where, mentioned in latitude and distance from 
shore (as it is known by experience that the fisherman has 
very little idea of longitude). 

3. Sort of ground, and depth. 

4. Direction and force of the wind, and state of the atmo- 
sphere. 

6. Colour of the water, 

6. Temperature of the air. 

7- Temperature of the surface- 

8. Temperature of the bottom of the sea, and depth. 



~^ 



fbyCoOglc 



On Herring Fiaheriea. 69 

9. Number of barrels caiigbt,ftiid average size of the herring ; 
and, 

10. Particulars, such as high sea, hear; thonder-cloudB, 
&c. ; whilst I might add, for the English, where and when the 
first herrings appeared, and the facts connected with their dis- 
appearance. 

By a yearly combination of these obserrations it will be 
possible, even the first year, to point out in the chart the route 
which the herring baa followed, and suggest beforehand where 
the same comes from, or where it disappears, and why there 
are places, as in Loch Fyne, where it always remains : we shall 
then, perhaps, be able to explain the " seasons " which the in- 
habitants of the west of the Orkneys divide so clearly iuto the 
" early " and " late " season ; what attracts the herring to its 
stony coasts ; and, lastly, after a long-continued combination 
of the yearly migrations, we shall be able to' expose nature in 
these abodes of shelter in the ocean, and possess means to form 
a herring chart in imitation of Maury's whale charts, a short 
extract of which given to the fisherman in a practical manner 
will be very useful to him and the " Great Fishery." 

Having the honour to be acquainted with the Committee of 
the Great Fishery, I shall be very much pleased (taking for 
granted the approval of Giovernment) to interest this cor- 
poration in the undertaking, and conclude with the heart- 
felt desire, that this attempt to be of some assistance to the 
" Great Fishery" may result in the Netherlands being the first 
to raise its voice for the examination of all fisheries, and thus 
contribute to the endeavours of science to become more ac- 
quainted with the sea and its inhabitauts, as well as with the 
laws that regulate the universe. 

M. N. T. Kroef, 
Second-class Naval-lieutenant Commanding. 
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Oil the Gulf-stream. By R. Russell, Kilwhiss. 

The existence of this vast current of the ocean has long 
l>een known to navigators, and its phenomena have furnished 
a great amount of speculation among men of science. Its 
first course is so generally known, that it is unnecessary to 
give any lengthened description of it. The Gulf-stroam, as 
it runs northwards through the narrow pass of Florida, haa 
a breadth of about 32 miles, and a velocity of 4 miles ao 
hour. According to Professor Bache, it has there a depth of 
370 fathoms. Flowing northwards along the eastern coast 
of the United States, it becomes broader and shallower, 
and runs less rapidly. At Cape Hatteras, its breadth is 
75 miles, and its motion about three miles an hour. In its 
further course along the coast of the United States it gra- 
dually widens, and at length, on the banks of Newfoundland, 
which Volney not inaptly termed its " bar," becomes com- 
paratively shallow. Indeed, the great depth of the stream 
in the Straits of Florida, and the shallow current that flows 
over the banks, has a marked resemblance to that which the 
Mississippi, and many other rivers present, being of great 
depth at a certain distance from their mouths, but having little 
water on their bars — so much so, indeed, that the water in 
their beds may be said to flow up hill. 

From the Banks of Newfoundland the stream is much less 
marked towards the northward and eastward ; for it there ap- 
pears to spread out, and to form the surface of the ocean itself, 
causing various and somewhat contradictory opinions to be held 
as to its extent and influences. Thus RenneH's researches led 
him to the conclusion, that in ordinary years the warm waters 
of the Gulf-stream did not extend east of the Azores ; but both 
he and Dr Franklin were of opinion that the great current 
could be traced quite home to the coast of Europe in 1776. 
On the other hand, it is common for many writers to ascribe 
the mildness of the winters of Britain to its shores being 
washed by the warm waters of the stream ; and, with Lord 
Dnfft-rin, many suppose that the absence of ice in winter in the 
sea which stretches from Iceland to Spitzbergen, is entirely 
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owing to this Florida stream Bending a branch of its thermal 
waters throngh the eastern Atlantic northvards into the Arctic 
Ocean. 

The Gnlf'Stream is, in truth, eaail; traced along the coast of 
the United States. Being confined within a comparatively nar- 
row channel, its velocity is considerable, and the warmth of 
its waters is in striking contrast with the temperature of the 
Atlantic in the same latitades. If we regard the ocean be- 
tvrizt Iceland and the British Islands as a vast branch or 
continuation of the Gulf-stream, as in some respects it really 
iB, we have no adjoining seas to famish us with comparisons 
as to whether the ocean in those parts is abnormally warm 
or not. At the same time we believe it is in vain to look for 
a steady current in the North Atlantic, for there we have 
only irregolar or temporary surface-currents, resulting from 
the variable winds that prevail. 

But while it seems to us that very inaccurate ideas exist 
regarding the Gulf-stream in the latter part of its course, or 
what is considered to be its course, still more inaccurate ideas 
prevail regarding its influence on the climate of Western 
£nrope. Thus the winter climate from Iceland to Spitzber- 
gen is far milder than that of the corresponding latitudes of 
North America, and the intense colds of the latter are often 
ascribed to the ice-bearing currents which run southwards 
along the Labrador coast, while the comparatively high tern* 
perature of the European coast in winter is ascribed to its 
being washed by the warm waters of the Gulf-stream. The 
polar current and the Gulf-stream undoubtedly exercise a 
certain amount of influence on the continents to which they 
are contiguous, but their influence is much less potent than 
that of the winds that give rise to and maintain these currents 
of the ocean. 

In endeavouring to assign a due value to each of the agents 
that render the winter climates of the opposite shores of the 
Atlantic so different in character, the subject will be best 
treated by considering it under the following heads : — 

1«(, The prevailing direction of the winds in the tropics, and 
also in the Western and the Eastern Atlantic. 

2j, The efiect of the wind of the tropical and extratropical 
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latitudes on the currents of the Atlaotic, and tKe reciprocal 
influence of the winds and currents on the climates of North 
America and Europe. 

When strong west winds prevail on Late Erie, its waters 
are accnmulated on its eastern shore to such an extent that 
the Niagara River at the great falls rises about 4 feet. This 
is well known to be caused bj the friction of th.6 wind on 
the surface of the lake. Strong south-east winds cause the 
waters ofthe Mediterranean toaccumulate in theGuIf of Lyons, 
West winds cause low tides on the coast of the United States, 
and high tides on that of Europe. It is generally admitted 
that the gentle trade-winds assist in maintaining the current 
which flows from the Caribbean Sea into the Galf of Mexico. 
These, and other instances that could be mentioned, are suf- 
ficient to show that winds must cause currents in the ocean. 
In discussing the phenomena of the Gulf-stream, therefore, 
it is of primary importance to consider the prevailing direc- 
tions of the winds throughout the year, not only in the tropics, 
hut in the Eastern and Western Atlantic; 

Within the tropics, between the continents of Africa and 
America, easterly winds previul with great constancy. It is 
found that the currents of the ocean and the winds in these 
regions have-a common direction. In the Caribbean Sea, also, 
the winds are almost constantly southerly in summer, and 
favourable to currents setting in towards the Gulf of Mexico. 
Southerly winds are also the prevailing ones over the con- 
tinent north of the Gulf, as well as along the coast of the 
United States in summer, and thus assist in propelling the 
Gulf-stream in its north-easterly course towards Iceland and 
the Arctic Ooean. 

In winter, however, there is a considerable change in the 
atmospheric currents of North America. During this season 
the south wind blows much seldomer over the continent and 
its adjoining seas. The south wind blows as regularly in sum- 
mer over the Gulf of Mexico and the territory of the United 
States west of the Mississippi as the trade-winds in the middle 
of the Atlantic ; but in winter the south winds never blow long 
with force, being soon displaced by the cold westerly winds 
from the Rocky Mountains. These westerly winds, which I 
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have elsewhere formerly described,* are the terminating winds 
of the American storms. They descend into the Gnlf of .Mexico 
as " Northers" during the cold season, and blow with great 
violence. la the warm season, on the other hand, northerly 
winds are scarcely known in these parte. An extract from the 
meteorological register kept at Fort Brown, on the Rio Grande, 
in Texas, latitude 25° 53' during the months January and July 
1856, will show the influence of the season on the prevailing 
winds there. The obseryations are taken three times a-day, 
and the numbers show how often the winds blew from the dif- 
ferent points of the compass. 

Jativary 1855. 

N. 14=N.R 7=E. 21 = S.E. 11 = 8. 12 = S.'W. 0=^". 2 

=N.W. 26. 

July 1856. 

N.O=N.EO = E. 13= S.E. 72 = S. 7=S."W. 1=W. 

=N.W. 0. 
These observations show us that the " Northers," represented 
by the N., N.E., W., and N.W. winds have no place in the 
system of aerial currents of summer. The southerly winds, 
during the hot season, are not displaced by the cold wosterlj 
winds which are converted into northerly winds during the 
cold season in the Gulf of Mexico and Caribbean Sea. One 
fact, therefore, ought to be borne in mind, that the winds in 
those regions during winter are rather adverse to the accumu- 
lation of wafer in the Gulf of Mexico. For this reason we 
must look to other agents in accounting for the remarkable 
permanency in the Gulf-stream throughout the year, seeing 
that the winds are unfavourable to its propulsion in the £rst 
part of its course. 

Southerly winds blow longer io winter on the Atlantic coast 
than they do west of the Mississippi ; but still they rarely blow 
with force longer than forty-eight hours at a time before they 
are displaced by the westerly cold winds from the interior. 
Though these westerly winds are by no means so favourable 
to the propulsion of the Gulf-stream as the southerly, they 
* Sorth AnwiicA, ita Agiicultuie and Climate, p. 313. 
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may bo fur ftssist. On retnrning from the soathern States to 
New York in April 1855, we found tbat two days of a strong 
gale from the west, canned low tides at that port. The tem- 
porary depression of the ocean then prevailing off the coast 
would actnally furnish a lower level in the ocean into which 
the waters of the Gulf-stream would flow, at the same time 
that its smface would be blown off towards the eastward 
along with the sea forming both its banks. The enormous 
depth of the channel of the Gulf-stream along the American 
coast, and the vast momentum of such a body of water, renders 
it much less subject to be influenced by temporary currents of 
wind blowing contrary to its course. Sometimes, indeed, as 
Humboldt tells as, the winter north winds in the Straits of 
Florida cause surface currents to Sow towards the south, while 
the great body of the water is out of the reach of such tempo- 
rary checks. 

The influence of the winds on the currents of the ocean are 
well shown by the extension of the polar current and Gulf- 
stream at different periods of the year. The north-west 
winds, that blow with great fury on the Labrador coast in 
winter and spring, are highly favourable to the polar current, 
which flows beneath the Gulf-stream off the coast of New- 
foundland. Owing to these winds, this cold ice-bearing cur- 
rent then encroaches greatly on the Gulf-stream: We are 
told by lieutenant Maury, that " in winter the volume of cold 
water on the American, or left side of the stream, is greatly 
increased. It must have room, and gains it by pressing the 
narrower waters of the stream farther to the south or right. 
In September, the temperature of these cold waters is modi- 
fied ; there is not such an extent of them, and then the warmer 
waters in turn press them back, and so the pendulum-like mo- 
tion is preserved," In other words, the researches and charts 
of Maury show that the Gulf-stream flows much farther to 
the north west in the latter part of summer than in March. 
This circumstance can only be attributed, we think, to the 
greater prevalence of southerly winds in summer forcing the 
warm water of the Gulf-stream over those of the cold polar 
current. 

We quite concur, however, with laeutenant Maury, that 
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although the trade wind8, by acting on the waters of Hie tro- 
pical ee&B, and forcing them into the Caribbean Sea and Galf 
of Mexico, may assist to give the Gnlf-Btream ita initial velo- 
city, they are inadequate of themselves to such an effect. 
Major S«nnell and others have assnmed that the level of the 
Gulf of Mexico ia much higher than the Atlantic or the Pacific 
in the Mexican coast, and that the Golf-stream is *' an im- 
mense river descending from a higher level into a plain." 
Maury's reasoning on this point appears to us decisive. " H 
it be necessary to resort to a higher level in the Golf to ac- 
count for the velocity off Hatteras, I cannot perceive why 
ire should not, with like reasoning, resort to a higher level off 
Hatteras also to account for the velocity off the Grand Banks, 
and thus make the Gulf-stream, throughout its circuit, a de- 
scending current ; and, by the reducito ad absurdum, show 
that the trade-winds are not adequate to the effect ascribed. 
Moreover, the top of the Gulf-stream runs on a level with the 
ocean, therefore we know it is not a descending current." 

As we leave the American coast, however, and travel to- 
wards the European, we find that south-west winds are not 
only common in summer, but in winter. During mild sea^ 
sous, as in December and January last, south-west winds 
sometimes blow for weeks at a time. This state of things 
never c«curs along the coast of America washed by the 
Gulf-stream, else they would occasionally have winters far 
warmer than our own. Professor Coffin, in his valuable 
memoir, in the Smithsonian Contributions to Knowledge, 
" On the "Winds of the Northern Hemisphere," has furnished 
a most interesting chart, in which he shows a great predo- 
minance of westerly winds, not only on the European con- 
tinent, but in the ocean extending into the Arctic circle be- 
twixt Spitzbergen and Iceland. Now, it is a remarkable 
fact, that this very region of the ocean in which Coffin has 
shown that the resultant direction of the winds is from a 
point betwixt the south and west, is precisely that in which 
Maury and others consider that the Gulf-stream sends one of 
its principal branches. On the other hand, the region in 
which north-westerly winds prevail is also that in which the 
polar current flows in the same direction as the wind. Both 
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in the Eastern and Weateni Atlantic, then, tEere Is a very 
general coincidence betwixt the directions of the winds and 
the currents of the ocean. 

While we agree with Lieutenant Maury, that the trade- 
wiuda alone are inadequate to the production of the Gulf- 
stream, we are entirely opposed to his notion, -that the winds 
have little to do with the general system of aqueous circula- 
tion of the ocean. We think he should hare exhausted the 
influence of the other winds on the ocean in the regions over 
which the Gulf-stream flows, before giving so much attention 
to what he calls ""galvanic influences." Have the winds in 
the extratropical latitudes not as great a share in its produc- 
tion as the trade-winds ? 

We believe that the winds are the prime agents in pro- 
ducing the phenomena of the Gulf-stream ; but in the discus- 
sion of these phenomena a beginning has generally been made 
at the wrong end, which has given a false view to the whole sub- 
ject. We must bear in mind, that if the gentle trade-winda 
were sufficient, as some affirm, not only to canse currents in 
the ocean within the tropics, but to heap up water in the Gfulf 
' of Mexico, the boisterous south-west winds that often prevail 
in the Eastern Atlantic must heap up the waters on the Euro- 
pean coast, as well as drive them into the Arctic Ocean. Aa 
already stated, the surface-currents ofi* the European coast, 
which are regarded as a continuation of the Gulf-stream, 
are merely the production of the south-west winds. These 
winds must lower the level of that region of the Atlantic 
from which they blow ; and no doubt the pouring in of the 
waters of the Gulf-stream to restore the temporary depression, 
is a much more powerful agent in giving force and permit 
nency to the Florida stream than the action of the trade- 
winds. Having held these opinions for some years, we were 
recently much gratified to find the following passage in the 
writings of the late Hugh Miller : — 

"Uncle Sandy has shown me that an immense granitic 
bonlder in the neighbourhood of the town, known for ages as 
the Clach Malloch, or Cursed Stone, stands so exactly in the 
line of low water, that the larger stream-tides of March and 
September lay dry its inner side, bat never its outer one ; 
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round the outer Bide there are alwaja from two to four inches 
of water ; and such had been the case for at least a hundred 
years before, in bis father's and grandfather's day ; eridenca 
enough of itself, I have heard him say, that the relatiye lerels 
of sea and land were not altering ; thongh dnring the lapsed 
century the waves had so largely encroached on the low flat 
stones, that elderly men of his acquaintance, long since passed 
away, had actually held the plough when young where they 
had held the rudder when old. He used to point out to me 
the effect of certain winds upon tides. A strong hasty gale 
from the east, if coincident with a spring tide, sent up the waves 
lugh upon the beach, and cut away whole roods of the soil ; 
but the gales that usually kept the larger tides from falling 
during ebb were prolonged gales from the west. A series 
of these, even when not very high, left not unfrequently from 
one to two feet water round the Clach Malloch during 
ttreajn-iides that would otherwise have laid its bottom bare ; 
a proof, he used to say, that the German Ocean, from its 
want of breadth, could not be heaped up against our coasts 
to the same extent by the violence of a very powerful east 
wind, as the Atlantic by the force of a comparatively mode- 
rate westerly one. It is not improbable that the philo- 
sophy OF THE DRIFT-CURRENT, AND OF THE APPARENTLY RB- 

AcnoNARY Gulf-stream, hay be embodied in this simple 
REMARK." — (My Schools and Schoolmasters, chap, iii.) 

The fishermen in the Firth of Forth say the tides never rise 
very high with east winds except there is a west wind blowing 
at no great distance out in the Atlantic. On the day after 
the violent gale of the 6th and 7th February 1856, of which 
I gave an account in the October number, 1856, of this Jour- 
nal, the tides rose unexpectedly to an unusual height in the 
Tay and east coast of Scotland. 

What a magnificent theme for investigation or speculation 
do these facts present ^ The winter storms sweep the Atlantic 
and western coast of Europe, and heap up the waters for hun- 
dreds of miles beyond our shores. They travel from W.N.W. 
to KS^., but the wind almost invariably either begins or 
blows during the greater part of the storm from a southerly 
quarter, and thus the surface of the sea is driven from a 
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lover to a higher latitude. The stormy south-west winds 
that prevail in Iceland and the Faroe Islands are thus 
the prime agents in prodncing the currents washing their 
shores, and which manj choose to call a branch of the Gulf- 
stream. 

We have little ground for supposing that there would have 
been any currents in the North-eastern Atlantic that could 
have been regarded as a general prolongation of the Gulf- 
stream if nortb-easterl; had been the prevailing winds on 
the coasts of Norway and Britain in winter. Instead, then, 
of the greater initial velocity of the Gulf-stream in the Flc 
rida straits being caused by a greater accnmulation of water 
within the Gulf, it must rather be attributed to a greater 
prevalence of south-westerly winds in the North-eastern At- 
lantic ; and instead of the stream rnnning into a lower level 
near the European coast, it is forced by the winds up hill, in 
the same manner as the tropical waters are forced into the 
Gulf of Mexico by the trade-winds. 

On the other hand, the waters of the Atlantic, between Ice- 
land and the Norway coast, are driven by the south-westerly 
winds into the Arctic Ocean, and keep an open sea in those 
high latitudes during winter. The comparatively warm cur- 
rents that flow into the Northern Sea- must find an exit either 
as an under or surface current. As no under-current has 
been discovered along the European coast, there is consider- 
able probability that, favoured by the north-easterly winds, 
which are not uncommon within the arctic circle, a current is 
produced that flows westwards. This, after being cooled down, 
forms the foiintain-head of the ice-bearing current that flows 
along the Labrador coast and encounters the Gulf-stream off 
the Newfoundland coast. 

In summer, the easterly winds in the seas surrounding the 
West India Islands, the southerly in the Caribbean Sea and 
Gulf of Mexico, as well as along the whole course of the Gulf 
stream, as far as Iceland, assist in propelling this vast oceanic 
current. But all these concurring influences are not more 
powerful than are the south-westerly winds in the North-east- 
em Atlantic, which not only blow in summer, but in winter, 
when the winds in the Gnlf of Mexico and along the coast of 
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the United States are not so well calculated to maintaio the 
flow of the Gulf-atream. We must therefore regard the aouth- 
weat winds, on the European coast, as Hugh Miller sagaciouslj 
hinted, as the principal agents in drawing the waters of the 
Gulf-stream along the coast of the United States during the 
winter season. Indeed, with south-westerly winds prevailing 
in the Northern Atlantic, there would be a current through 
the Straits of Florida though the tropical regions were con- 
stantly calm. 

The deep channel of the Gulf-stream off the American 
coast renders the vast hody of water little under the influence 
of winds blowing contrary to its course. The stream, by this 
peculiarity, pours in a vastly larger volume of warm water 
into the North Atlantic in winter than would have been the case 
had it been shallower, but broader. If there had been no 
islands, and a deep sea in those parts, the tropical water would 
have escaped into the North Atlantic over a greatly wider 
surface, so that in all probability it would have been as difBoult 
to trace a permanent current there as off the coast of Norway. 

This supposition is favoured by the following considera- 
tions. The researches of Maury have shown that the south- 
west winds north of the calms of Cancer, where the ocean 
is covered with sea-weed, blow with groat regularity in 
summer in the middle of the Atlantic. The winds blow both 
towards the north and south from this calm region, and must 
undoubtedly form surfaoe-currenta in the ocean coinciding with 
the winds. The southerly currents that are said to prevail 
on the coast of Spain and Britain in all probability have their 
aources where these southerly winds spring up ; and hence the 
warmest water that surrounds the British islands in winter is 
not derived from the Gulf-stream,^ but from the placid region 
of the Saragossa Sea, where the sky is generally cloudlesa. 
Through the friction of the winds on the surface of the sea, 
the, ocean currents, and the aerial currents, have a common 

* Though vte cannot agree with Lieuteiuuit Haury in Buppoaiug that asonth- 
- em cturent of water can flow acrou the noith-eaet trade-winds and calnu of 
Cancer in the Mid and Eastern Atlantic, we are glad to have the oppoitunilj of 
quoting the following passage from Maury's Sailing Directiona ; — " The warm 
waters that are found east of Uie usual limits assigned to the Gulf-stream and 
between the paraUeli of 30° and 40° north do not come from the Onlf-stream." 
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place of origin. On the other band, as ve have elsewhere 
ehowa* on the thirtieth parallel of north latitude, the space 
between the sixtieth degree of west longitude and the base of 
the Rocky Mountains forms the gateway through nhich the 
Boatherlj winds and storms cross from the tropics to the tem- 
perate latitudes. The Gulf-stream, it is curious to obserre, 
also flows through this space as well as the summer soutlierly 
winds. 

It is well' known that part of the great polar current, in its 
course to the tropics, flows under the Gulf-stream off the coast 
of Newfoundland. Its exact direction is in a great measure 
involved in obscurity ; but there is no great improbability 
volved in the supposition that it may flow as a submar 
current towards the Saragossa Sea, and assist in supplying 
the void which must arise from the surface-currents produced 
by the winds that blow almost constantly, from both aides of 
it, towards the equator and towards the poles. 

"We have attempted to show that the so-called Gulf-stream 
results from the winds in the North Atlantic and tropica, caus- 
ing currents in the ocean by their friction on its surface. 2^ 
course of the stream in some measure sJiows the resultant 
force and direction of the winds tn the Atlantic throughout 
the year. Its motion along the coast of the United States 
resembles the force stored up in a fly-wheel, inasmuch as its 
narrow channel is a means of conserving that force which 
would be more readily spent were it spread over a broader 
channel, and had had a greater surface subjected to the con- 
trary winds which frequently prevail in winter. We must 
now consider the second point in analyzing the phenomena 
connected with the Gulf-stream. 

The effects of the Winds of the Tropical ojnd extra-Tropi- 
cal latitudes, on the currents of the Atlantic, and the reci- 
procal injluence of these Winds and Currents on th* Climates 
of North America and Europe. — Our knowledge regarding 
the laws of heat Is not such as admits of us treating this head 
with the amount of precision which the subject demands. The 
outlines of the question, however, are so distinctly and broadly 

* North Amei'io, Its Agriculture and ClimBte, page 309. 
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marked, that we have oflen wondered that scientifia men 
have generally ascribed an exaggerated inflnence to an element 
which is nndoubtedly not the chief in the productien of effects. 
We formerly wrote on this Hubject. 

" If the mere proximity of a warm current of water to any 
country should have much inflnence on its winter temperature, 
- the eastern Stat«g of North America should have very warm 
winters ; but the isothermal line which mna over the British 
Islands in January descends as low as latitude 37° in America, 
where the temperature of the Gulf-stream not far from the 
coast is 20° higher than that of the sea of our own shores. 
If an easterly wind had constantly prevailed on the east coast 
of America, then the eastern States would have had very warm 
winters. But, as Dove has justly remarked, the north-west 
winds in the United States and Canada are the cause of 
their cold winters. The iuflneDce of the Gulf-stream is thus 
scarcely felt in raising the mean temperature of these coasts, 
but the changes in the direction of the wind often cause a 
difference of more than 60° within twenty-four hours in the 
■winter months."* 

South and south-east winds, in winter, are very cold on th« 
Atlantic seaboard for the first day that they blow, although 
they cross over the warm waters of the Gulf-stream. In 
illnstration of this we may mention a circumstance which 
struck US particularly during our residence at Washington in 
December 1854. After two days of strong due west winds, 
with a bright sky and thermometer at 10° Fahr., which froze 
np the Potomac in a single night, though it is more than a 
mile in breadth, — a calm day succeeded. On the next day the 
wind changed to the south, and blew pretty hard for twenty- 
four hours. The wind travelled right up the Gulf-stream, 
but notwithstanding this, its temperature all the time did not 
rise above the freezing point. Calling the attention of Pro- 
fessor Espy to this cold southerly wind, he assured us that such 
was invariably the case, as the immense space to the south, 
over which the cold west winds sweep in the winter storms, 
render the south winds cold for the first day that they blew. 



* AgricDlturol Gaiette, Zlst Jsnunr; 1864. 
IT ssaiEB. — VOL. Tin. KO, I, — JuiY 1858. 
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It onght to be kept steadily in mind that a warm surface lias 
Tery little power of imparting heat to the atmosphere until 
the dew-point ia raised; when, however, air coatains a large 
quantity of vapour, it is only slowly cooled down in travelling 
over a level surface covered with snow or ice. 

It is well known that the variable nature of the climates in 
ezb^tropical latituded is owing to changes in the direction 
of the winds ; the north winds bring cold, and the south heat. 
The effects of the changes of wind on the temperature are 
much greater in winter than in Bummer, in consequence of the 
influence of the sun in the latter season. For this reason the 
mildness of winter climates in the northern extra-tropical lati- 
tudes is more owing to the prevalence of southerly winds than 
to the proximity of warm currents of water. These, no doubt, 
exert 4 very considerable amount of influence, but they 
usually owe their existence to warm winds. 

We have already shown that the direction of the winds of the 
United States and British possessions of America is more onder 
the influence of the seasons than in Britain. Intensely coM 
westerly winds blow with great viblence, and sweep the eastern 
part of the American continent in winter. These westwly 
winds descending into the Gulf of Mexico, are known as 
" Northers," and lower the temperature throughout the gulf, 
and also part of the Caribbean Sea. It is those winds, com- 
ing from the cold continent, that impart the peculiar features 
to the climate of those regions. 

When this cold air, which rests on the gulf, after the north 
winds have ceased, reflows northwards, over the continent, it ia 
not sufficiently warmed and saturated with vapour, and remains 
cold during the first day that it blows. The southerly winds, 
however, would soon eaose a high temperature oyer the territory 
of the United States in winter, did they blow sufficiently long, 
but they are quickly displaced by the cold westerly winds. 
This is the chief reason why Canada has a much colder winter 
than France. 

Florida has the warm waters of the Gulf of Me^co on th^ 
one side, and the Gulf-stream on the other, yet both are 
insufficient to protect the orange trees in the northern half of 
its peninsula from being killed down now and then by frost. 
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la fftct, die States along the Dorthem shore of the Gulf of 
Mexico are all mibjeot to intense colds during the winter 
months, when northerly winda prevail ; and the character of 
the vegetation is totally different from that in correaponding 
latitudes of Africa and Europe. It cannot for a moment he 
contended that the Gulf-stream is the cause of the winter cli- 
mate of the south of Spain being so much milder than that of 
the Carolinas. At what point, then, of the European coast 
must we attribute the mild winters to the influence of the Ciulf- 
stream \ We must confess ourselTes altogether unable to 
answer the question. 

The council of the Royal Society, in issuing a report in 1855, 
for the guidance of the Board of Trade, in collecting meteoro- 
logical obserrations,, fall into an error which is by no means 
an uncommon one, that of attributing anusually mild winters 
in Britain to unusual extensions of the Golf-stream. Thus, it is 
stated, " There can be little doubt that Major Rennell was 
light in ascribing the uniisual extension of the Gulf-stream in 
particular years to its greater initial velocity, occasioned by 
% moA than ordinary difference in the levels of the Gulf of 
Mexico and of the Atlantic in the preceding summer. An 
nnnsaal height of the Golf of Mexico at the head of the stream 
ftt its outset in the Straits of Florida, is a fact which may 
admit of being recognised by properly directed attention ; 
and as it must precede by many weeks the arrival of the 
■warm water of the stream at above 3000 miles distant from 
its outset, and the elimatie efect» thence resulting, it might 
be possible to anticipate the occurrence of such umuttal 
teasona upon our eoaats." 

This paragraph follows a notice of the unusually mild 
■weather of December 1821 and January 1822, which was 
characterised as " most extraordinarily hot, damp, stormy, 
and oppressive ;" that " the gales from the west and south- 
west were almost without interruption," the " fall of rain was 
excessive," and " the barometer lower than it had ever been 
known for thirty-fire years before." It appears to us that 
the prime error of the council of the Royal Society consists 
in supposing that our mild winters are owing to the Gulf- 
stream running with greater velocity, along the Florida coast, 

r2 
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initead of referring them to the contihuiutce of boo^ and 
Bonth-west vinde. 

It moBt be Btill freeh in the. recollection of onr readers that 
December and January laat (1857-8) were remarkably miDd; 
and no doabt the temperature of the sea around the coast yns 
high for the season. So long as the south-west winds continu- 
ed, grass kept green and flowers were plentiful, but the warm 
water aurrounding onr island was no protection after the 
north-east winds were established in March, which was as 
intensely cold for the season as December was uncommonly 
warm. 

The language used by the council of the Itoyal Society 
implies, that the greater initial velocity of the Gulf-stream 
in the Straits of Florida is the cause of the predominance in 
Europe of the south-west winds daring mild winters. But it is 
surely nearer the truth to say that the mildness of our win- 
ters is owing to a great prevalence of south-west winds ; and 
more than this, if the Gulf-stream can be more readily traced 
home to the continent of Europe in one season than another, 
it must be owing to the friction of Uie south-west winds 
oausing currents in the sea towards our shores. It greatly 
simplifies our conceptions of the forces concerned is propelling 
the Gulf-stream to regard, as Hugh Miller has done, the but- 
face-corrents which the sonth-west winds create' in the north- 
eastern Atlantic as playing the chief part in the production 
of the phenomenon. 

In the middle part of the North Atlantic, no doubt, these 
surface-currents may be regarded as a continuation of the 
Gulf-stream. Coming directly from the stream, they assist 
in mitigating the rigours of the winter of Spitsbergen and 
Iceland. But since they owe their existence to the southerly 
winds of those latitudes, it is surely illogical to consider the 
Gulf-stream as the prime agent in modifying the climates of 
these regions. On this subject we will only transcribe what 
we wrote some years ago : — 

" For some weeks before and after Christmas 1852, the 
mean temperature was from 5° to 8° above the mean for the 
season. The early part of the winter was mild and rainy ; in 
short, we had the temperature of April, with great floods. But 
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what an extraordinary contrast hare we in 1863-4 ] The 
mean temperature of the week ending 15th January waa 6' 
below the average of the season, white the weeks ending 2^, 
29th, and 5th February were TJ", 10}°, and 9J° respec- 
tively below the average. 

" What, then, is the cause of this great variation in the 
temperature of this season and of last year % C^ we for a 
moment suppose that it is owing to any difference in the tem- 
perature of the narrow stream which issues from the Gulf of 
Mexico, and is supposed to spread its waters over the wide 
bosom of the Atlantic, and to be the prime agent in imparting 
warmth to the whole ocean that washes the western coast of 
Europe. We think it is very questionable whether the Gulf- 
stream is the cause of the high temperature of the sea around 
the British Islands. 

'* In the Eastern Atlantic, south-west winds are far more 
prevalent than any other ; when they blow for any length of 
Ume, they cause slight surface-currents of water to flow in 
the same direction. Coming fVom a lower latitude, they tend 
to warm, and to keep warm, the space over which they travel. 
It is the south-west winds which retain the heat in the waters 
over the supposed course of the Gulf-stream, and cause the 
high winter temperatures over Western Europe. This much 
is certain, where the south-west winds are not felt, the influ- 
ence of the Gulf-stream is not felt. Had east winds been at 
all common at this period of the year, our winters would be 
much more severe than they commonly are, and we should 
have heard much less regarding the influence of the Gulf- 
stream."* 

In a paper read before the British Association at Chelten- 
ham, an estract of which was given in the " Athen»um," it was 
shown (we quote from memory) that the dew-point of the south- 
west winds on the south-west coast of England was often 

* AgrlcDltaral Gatettc, Jsnaarj 21, 1851, pnge 42. We are glod to ws 
that others are now taking np similar ground. The nutbor of tba able and 
dUcriminating outline of Haury'a labouiv, in tbe May number 1866, of the 
Nortb Britigb Review, euma up tbii subject :— " We tuel we are doc preaump- 
tuoui in queetiuning the opinion that the Gulf-stream, though It may influence, 
4oea not regnlele the dimata of the Northern Kemltphere." 
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higher in winter th&n the temperature of the sea. -This shows 
th&t the waters around our coast are not the source of the 
high temperature of the south-west winds, which actually 
raise the temperature of the sea. Both these winds and the 
currents they cause to flow towards onr shores have their 
origin north of the calms of Cancer, in a part of the Atlantic 
which no one oan eoDsider as having its temperature raised 
by the Gulf-stream. 

On the other hand, as already suggested, the Gulf-stream 
may visit Iceland and the Arctic Ocean, for it is driven in 
thak direction hy the south-west winds. The vast expanse 
of comparatively warm water that lies betwixt onr shores and 
Greenland serves to temper the rigour of our north-west 
winds in winter, which would be ae intensely cold as they are 
in Labrador were the intervening sea covered with ice. ThoB 
the influence of currents of water and air are reciprocal ; 
but still we must regard the greater prevalence of south- 
westerly winds in winter in the Eastern Atlantic as the prime 
cause of its mild winter climate. 

Not only do the warm waters surrounding our shores temper 
the winds that blow from Greenland in winter, but they also 
temper the winds from the continent of Europe. The Cierman 
Ocean, though of no great breadth, so far warms and moistens 
the east winds before they reach our coast ; and our Scottish 
fivers seldom freeze up in winter, a striking contrast to the 
effeots produced on continental rivers in corresponding lati- 
tudes. 

It has been remarked that the temperature of the winter 
months is higher on the coast of Norway than it is on that of 
Denmark, or even farther south. This has been ascribed to 
the British Islands acting as a barrier to the Gnlf-streua 
flowing to the Danish coast. In this instance, however, we must 
again ascribe the phenomena to the influence of the winds. 
The Norway coast is not warmer in winter than the Danish 
coast because it is visited by the Gulf-stream, but because 
south-west winds are more prevalent there. On this point 
Professor Espy has ingeniously remarked,^" In Norway the air 
on the eastern side of the mountains in winter is much colder 
than on the western side, and of course denser ; therefore it 
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seems highly probable that the air on the western side has a 
greater perpendicular altitude than on the eastern, and of 
course will roll over in the upper regions from the west of the 
mountains to the east ; and as the monntaina will hinder the 
air below from flowing towards the west, which it would do 
were the mountains not there> the wind will constantly presa 
in below from the west to supply the deficit on the west side 
caused by the overflow to the east above. This view explain! 
both the rains on the west side of the mountains in winter, 
and the reason why the air blows below from a warm ocean 
tovTards a cold continent during the winter, which would not 
be (1 so often) the case if the mountains were not there." In 
other words, the mountains in Norway hinder the cold air 
resting upon the continent from flowing into the Atlantic as 
ander currents or east winds, which are far more common in 
Denmark, where there are no high mountains to act like a wall 
in preventing their flowing more frequently into the German 
Ocean. The British Islands, and the European coast from 
Denmark to France, would have had a still milder climate if 
& high chain of mountains had run along the land at a short 
distance from the sea. The mountains of Norway no doubt 
assist in propelling the south-west winds of the Atlantic, on 
the same principle as that on which, as Espy has pointed out^ 
the Himalaya Mountains are concerned in the vast extension 
of the monsoons of India. 

To recapitulate : — The Gulf-stream appears to he the joint 
effect of the friction of the trade winds and the south-west 
winds of the Northern Atlantic. The climates on the opposite 
coasts of Europe and America are regulated by the prevail- 
ing winds. The westerly or land winds, which sweep across 
the territory of the United States north of the Gulf of Mexico, 
render the winter intensely cold ; while the prevalence of 
eouth-west winds in the Eastern Atlantic imparts a comparar 
tively high temperature both to the sea and adjoining coast. 
And, finally, the warm waters which the southerly winds 
force into the North Atlantic become a most important ele- 
ment in mitigating the rigour of the winter north-westerly 
"winds on the European coast, as well as the easterly in the 
British Islands. 
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On th€ Compound Nature of the Cormophyte. By 
Alexander Dickbon, Esq.* 

The iDvestigatioQ of the nature of the plant is one of the 
highest importance. It will be only vrhen the pbytologiet is 
able to raise himself from his present position of doubt, and 
show satisfactorily what a vegetable is, that any hope of at- 
taining to great general views in the, field of biological science 
can be entertained. I do not here refer to the abstract defi- 
nition of the vegetable as distinguished from the animal, be- 
lieving that by the advance of science this is becoming daily 
more difficult, but allude to the more important question as to 
whether any given and acknowledged vegetable is a simple 
or compound organism ; if compound, of what its members 
consist, or if there be such a thing as a vegetable individual 
at all. 

The zoologist has done his part, and that well ; but is 
it not rather to the discredit of botanical science, that, when 
its sister sciences are day by day acquiring Increased definite- 
ness, its students should be halting among theories whose 
name is legion, and hanging their heads when asked the ap- 
parently simple question, What is a vegetable \ 

Vegetable physiology has done much to bridge over the 
gulf which had so long appeared to separate the animal from 
the vegetable, and has led to the fond hope that they are 
capable of strict morphological comparison. Plants have been 
compared with plants, and their homologies have (at least in 
the higher forms) been successfully traced ; but we have in- 
deed made but little progress until we can attach a meaning 
to the different structures that we are comparing, and which 
can be done satisfactorily only by discovering what relation 
they bear to those of the animal organism. 

The non-scientific observer is very much in the habit of 
looking upon plants as things with which he stands in no re- 
lations of fellowship. He may sometimes have the resem- 
blance to himself of many animals forced upon his notice, 
and go the length of calling himself an animal, but the idea 

* Jtead before the Botanical Societ; of Edinburgh, I3th Ma; 1868. 
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of classing himself along with plants appears prepoeteroos ; 
these he views as somethiog entirely distinct, — almost as moch 
80 as, rocks or minerals. Even the 1>otanist can scarcelj rea- 
lize th&t those beautiful structures, which he plocka and mo- 
tilates without remorse, consist of living, breathing beings, 
living as he does npon this earth to enjoj it, and subject to 
the same mysterious and irresistible law of death which is 
inherent in his own constitution. 

The subject which I at present attempt to treat has very 
important bearings upon phytological classification ; the deter- 
mination of the vegetable individual being the only means by 
which we can recognise the true values of the different strne- 
(urea composing the vegetable organism. 

I cannot pretend to have given in the following remarks a 
complete solution of this very difficult problem ; I shall have 
attained my object however, if I have afforded any suggestions 
which may lead others to the farther prosecution of this 
investigation. 

When we examine one of those plants (the Cormophyte) 
which form the subject of this paper, we find that it can be 
broken np into a greater or less number of pieces, each of 
which possesses an inherent vitality, inasmuch as it may form 
another plant similar to that of which it was originally a 
member. If we suppose that the vegetable organism is pos- 
sessed of a psychical or immaterial essence, it follows that 
there is in the plant, not one, but several psychical elements, 
one of which, at least, may be supposed to reside in each por- 
tion capable of continued independent growth. This I think 
most be at once apparent, since it cannot be imagined that a 
psychical element — or, in other words, an individual being or 
entity— is divisible, or that the mere act of division can call 
into life beings which had previously no existence. We have 
examples in many plants of natural dismemberment, as in the 
detachment of axillarybuds in Dentaria bulbi/era, Lilium bul- 
bifervm, &b. These buds cannot be held by the philosophic 
botanist as essentially different from those which produce per- 
sistent branches ; and yet, without doubt, new and independent 
organisms originate in this manner. 

On the other hand, if we imagined the plant to be destitute 
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of an immaterial elem«nt,a8 diatingaished from a force or forces 
provisionally termed vital, bnt supposed to be eBsentially phy- 
sical, «e might view the varioiis eztensions of the plant, not 
as individnah, but merely ae propagatioaa of such arrange- 
meuta of elementary partiolee, and of sneh forces as might be 
supposed to produce the phenomena of plant life. 

There are certain physiologists who would thus separate 
organUation from a neceseari/ eoexiatence of an immaterial 
element, and who, although admitting the existence of an im- 
material element in the higher organiams, yet deny that it has 
any necessary connection with the development of the mate- 
rial structure. Such physiologists can with perfect oonsist- 
eacy imagine that an organism in which they can perceive n& 
manifestations of intellect, and no movements but what are 
apparently excito-motory or mechanical, that such an organism 
as they find in the plant is the product of a complex system 
of mere chemico-physical forces, inanimate as the elements 
by which it is surrounded, playing its part in the economy of 
nature, not for its own sake or enjoyment, but merely as a 
beautiful instrument contributing to the harmony which 
exists throughout the universe. These physiologists, how- 
ever, have not been able to show that, in the higher organisms, 
the processes of cell-development and growth can take place 
beyond the sphere of the influence of a psychical element ; 
they have never shown that cells, detached from a non-gem- 
miparous* animal, can continue the phenomena of assimila- 
tion and multiplication apart from any connection with the 
body in which the immaterial essence resides. Without such 
proof I imagine that this theory cannot be held to be properly- 
sustained. 

In.relation to this question I venture to submit the follow- 
ing propositions : — 

1«(, That under ordinary circumstances, what are termed 
elementary particles of matter combine to form inorgasio com- 
pounds alone. 

2d, That there must he some medium, through the agency 

* There ii alvays k ■ottrce of fallacy traiu the possible eiiateoce of indi- 
viduBliied gerini in uij portioD which insj> be detached frtna a gnvmipanm 

OrgMklim. 
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of whicb the particles of matter formmg ac organism Tork 
in liarmonj towards a common end, producing thereby the 
moat admirable and complex piece of machinery. 

Zd, That, whaterCr its nature and ultimate connection with 
the body may be, the psychical elenteot is -maaifested more 
especially through the agency of the nerrouB system. 

4(A, That upon the working of the nervous system is de- 
pendent the proper nutrition, and consequently the develop- 
ment, of the different parte of the organism . 

&(A, That the immaterial element ia capable of acting upon 
the material structure. 

That matter, in ordinary circamstances, has qo tendency to 
form other than inorganic compounds is sufficiently evidenced 
by the fact that the chemist has not as yet been enabled to 
form a single organic compound, mueh less an organised tissue, 
from its elements- In conceiving of the formation of an or- 
ganism, we must suppose either that the particles of matter are 
posaessed of a certain intelligence which enables them to work 
towards a commoo end, or that there is some other medium 
or influence (whether without or within the organism) by 
means of which this effect is produced, since it appears incon- 
ceivable that these particles should form such a machine by 
accident. 

That the nervous system is, in the higher organisms, the 
medinm of psychical manifestation is admitted by every phy- 
siologist who believes in the existence of an immaterial element; 
and that upon this system ia dependent the proper nutrition 
of' the body, is a doctrine allowed by all. 

That the immaterial element is capable of acting upon the 
material is sufficiently evidenced by the action of the will 
upon the nervous substance conveying stimulus to a muscle, 
of the emotions upon different secretions, Sec. 

Do the material particles work intelligently towards the 
formation of the organised machine ? As we have no evidence 
of their doing so, and as the phenomena presented by their 
action appears merely mechanical, entering into certain com- 
binations under certain circumstances over which they have 
DO control, these compounds being again decomposed when 
certain other conditions are presented, — It is thu^fore ne- 
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oesaftrj to look for eome medium possessed of a nnity such 
as may produce this karmon; which exists in. the working 
of the organism. Such a uni^ maj be looked for either in 
the great First Cause from whom all effects are primarily de- 
rired, or in that immaterial element residing within the 
organism itself. 

It seems to me, that to suppose the Creator to be the im* 
mediate agent in the organisation of the body, involves a sup- 
position which we are hardly entitled to admit, — viz., that the 
inherent properties or tendencies of the material particles were 
not sufficient for the purposes they were intended to serve. 
It appears more reasonable to suppose that organisation is the 
resist, not of a direct interposition on the part of the Creator, 
but of what may be termed an unconscious involuntary action 
of the psychical element upon matter ; that it is the result of 
laws impressed upon each as it came from the bands of the 
Creator ; and therefore we are not required to suppose anj 
changing of the natural tendencies of the material particles, 
— the tendencies exhibited by matter in the formation of an 
organism being, as it were, latent so long as it does not come 
into contact with that peculiar something which we call ft 
psychical essence. The intimate relation of the nervous sys- 
tem to the psychical element, and, at the same time, to the 
nutritive processes of the organism, together with the undoubted 
fact, that a psychical act or influence is capabl,e of produc- 
ing a physical effect, lead to the same conclnsion ; and, in- 
deed, one cannot conceive a more natnral supposition than 
that the formation of the body is regulated by that imma- 
terml unity for the manifestation of which it was originally 
destined. 

Organisation may be said to result from the exertion of a 
certain form of force inherent in the ultimate nature of the 
psychical principle upon material particles with which it 
is brought into certain relations, from which originates a 
series of complex chemicO'-pbysical processes, the direction 
and limits of which are so regulated as to produce a structure 
of a definite shape, such as may be completely adapted to the 
form or grade of psychical manifestation which is destined to 
occur, and to its place or sphere of action. The morphological 
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eharaeterieHee of e&ch species are no doabt due to peouliarities 
in the ultimate conatitution of the material etroctare with 
which the psychical eleme.nt comes into connection, as well as 
to differences in the kind and the degree of the action which 
this element Is capable of exercising upon it. 

An organism only exiBtefor, and car^ only be produced hy, 
iKe manifestation of a psychical or immaterial element. 

Thus, oa the ground that the vegetable is organised, — ■ 
i.e., presents those same phenomena of cell development and 
multiplication which the animal organism does, — Z am led to 
hold that it, or its members, possess an immaterial individual- 
ising element.* 

Again, the great advance which has been made within a 
comparatively recent period in vegetable physiology, more 
especially the demonstration of male and female reproductive 
Btmctures in the " Fhanerogamia," and of moving filaments 
in the " antheridia" of the " Cryptogamia," and the researches 
which have been made in vegetable embryology, have brought 
to light so much analogy between the plant and the animal 
as to leave us in no doubt that the; are produced according 
to one primary developmental law ; and as it were unphilo- 
sophical to suppose that the teleological principle accom- 
panying this morphological law is not correspondingly uni- 
form, — in fact, as the abstract primary meaning of an or- 
ffoniant must be the same in all cases, — it may be concluded 
that, as in the higher animal organisms, including man,t the 

* ProfeBsor Goodslr, [n treatiag of " Life and Orf^isstion," referi to the 
plant u rollowa i — " We are quite eaticled to (tste, aa a legitimate bypotheili, 
that in every iodividual plant there ie an indwelliDg pejcbe; more simply en- 
dowed than that of the lowest BQimal; specific for each gpeciea of plant, and 
tberefbra incapable of further eTolutian; never manifeeting itself in psychical 
acts appreciable to us ; and performing onlj the lowest fonction of the animal 
psyche, cooatiluting the psychical form in the presence or midst of which the 
organisation is co-ordinated," I have here to acknowledge ProfesBor Good- 
•ir'i kindness in having allowed me to make the above extract item bis lecture 
on " Life and Organisation," delivered before the Boyal Medical Society of 
Bdinbnrgh, and as yet unpublished. 

t In man, the body is organised primarily with reference to that ptyehUai 
element of his conetltudon by means of which (through the body) be is brought 
Into relation with the external world. 

By the jpnlBoI element of his consUtntion, he 1* brooght into special rela. 
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primftry purpose aerred by tlL« Ifody ia the m&nifestatioa <^ s 
psyohical element, so, in the vegetable organism > is the material 
structure designed for a like manifestation. If the plant be 
morphologically comparable to the animal, I eannot but believe 
in its posseesioQ of an immaterial esBence. 

It may, however, still be objected, that the apparent de- 
ficiency of a nervous system in the vegetable organism con- 
stitutes a difficnlty in our conceptiou of the plant as a me- 
dium of psychical manifestation. It is indeed true that in 
the higher organisms psychical manifestations occur throngb 
the .medium of a nervous eystem, and it is equally tme that, 
80 far as has been obBerved, no such system exists among 
vegetable organiams ; but it must not thence be supposed 
that these have no psychical element to be manifested. In 
the animal kingdom it is observed that as we descend the 
scale, we find that those systems which, in the higher orgaa- 
iams, perform their dlatinct functions, become gradually less 
and less differentiated, until at last we find all the pheno- 
mena of animal life manifested in organisms whose boanding 
membrane consistB of a single cell- wall, where the processes of 
digestion, absorption, circulation, respiration, and reproduction 
-are carried on without any of the oomplex special organs 
which occur in the higher forms. Need we therefore suppose 
the nervous system to form an exception to this rule 1 Is it not 
more consistent to suppose, that a special nervous structure la 
necessary, not for psychical manifestation in the abstract, but 
only for the higher stages of that manifestation in particu- 
lar! 

The tissnea of the vegetable individual may be easily con- 
ceived of as capable of receiving or transmitting impressions 
for the regulation of the functions of the oiganiam (the most 
complex form of nervous system is indeed nothing more than 
a mass of peculiarly developed cells) ; and that this power of ~ 

tioDi wiLh Ibe Deitj. and ig readered capkb^a or obaerilng the workingi of hia 
.iDlernol or mentml norld. 

TbU ipiritnml element itanda, bb It were, !■ a. lecondarf ralktlon to tb« or- 
gtnlaed mktter. 

As a mediam of relation or of eiteroal maDlfettatioD, tkt hodf and "pfcht" 
colttttivily, ma; be said to bear to the " pamiau," a relation analogoui to thkt 
nblch the bMly bean to the pn/tlit. 
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tranBinitting impreesioDB is difiiised generally throogliont the 
BubBtance of the yegetable organism, is rendered probable 
both from the apparent want of a structure specially developed 
for that purpoBe, and &om the currents of electricity* which 
Beem to pervade its tissues. 

Lastly, when we consider the almost insensible gradation in 
the degrees of psychical manifestation exhibited by the rarious 
animals as we descend the zoological scale, and the merging, 
as it were, of the anima) into the vegetable kingdom, through 
each organisms as the DiatomacecE, those animated cellt 
whose position is yet hardly settled, we cannot reasonably sup- 
pose that at any particular point the psychical element ceases 
to exist, but are rather led to conclude that it exists through- 
out the vegetable as well as the animal series. 

Having thus stated these various grounds for believing 
vegetable life to be the result of a psychical manifestation, I 
Tecur to the statement made at the beginning of this paper, 
with reference to the divisibility of the vegetable organism, 
. and thence conclude that the plant consists of a series of in- 
dividual phyta eo united, and in eo far mutually dependent 
upon each other, as to form what has been appropriately termed ' 
a "compound organism." 

I would now briefly consider what are the individual mem- 
bers of this compound organism. On this question numerous 
theories have been started, but I shall confine my attention to 
the three theories which alone seem to possess any claims to 
probability, — viz., let, that the cell; 2d, that fiie shoot; and, 
3d, that the leaf, constitutes the phyton or vegetable indivi- 
doal. 

Although the phyton in all those plants termed Thallo- 
phytes is probably unicellular,t yet there are circumstances 
which render it extremely improbable that the cormophyte is 
built up of unicellular phyta. In the first place, our power of 

* It must here be noticed, that altboagh electric curreotB prabablj do eiiit 
In the vegetable orguniipi, yet the coQcliulons of phjtological electriciuii on 
this inl^ect miut be cweiTed with great caatioD, until we can be ossared that 
their piocQius of isveitigatipD aie free from wurcei of falkc;. 

t The term " unicellular," thue applied, is not Btrictly correct, as in most of, 
If not all inch Indiriduala, there exist included secondarj cells, but it idb; be 
iMKiTsnientlj emjilojed lo avoid a circninlocution otherwise necessary. 
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propagating the cormophjte hy detached portionB is very 
limited, not esteoding farther than the shoot, which consieta 
of a series of leaTee, and consequently of an immense nnmber 
of cells. This I think oonld hardly be the case had each cell ■ 
possessed an independent vitality. Added to this, the exist- 
ence of " serially homologous" members of the shoot, with 
such distinct differentiation of their several functions as ia 
found in the various modified leaves, reminds us so forcibly ot 
tlie serial homologies observed in the organs of vertebrate, 
annulose, and molluscous animals, or of that analogous series 
of individuals which constitute the members of the shoot in 
the zoophyte, as to leave little room for doubt that they belong 
to one or other of these eategones ; and thus the first theory 
may be considered untenable. 

The second theory — viz., that the shoot constitutes the phy- 
ton — has been supported by several very eminent botanists, 
among whom may be mentioned Professor Braun of Berlin, 
whose paper in the Transactions of the Royal Prussian Aca- 
demy of Sciences for 1853 contains a very able defence of 
this doctrine. As I would but trespass unnecessarily on your 
time by entering into a critical examination of all that has 
been adduced in favour of this view, I shall confine myself to 
a statement of the ground upon which I feel compelled to re- 
ject it. 

There are many shoots which have no natural conclusion of 
their development, and which, at whatever period they may be 
ohserved, invariably present provision for further extension in 
the shape of what is not very correctly called a terminal hud. 
As the development of these shoots is never observed to come to 
a definite termination from the continued progressive evolution 
of new leaves at their extremity, they cannot be said to un- 
dergo at any time a natural death. To meet this difficulty. 
Professor Braun is led to deny the universal occurrence of 
death among organised beings. On an observation of Schlei- 
den's, that " the idea of individual life necessarily demands 
as its characteristic the individual death already conditioned 
in the organisation itself," he remarks, that in many respects 
this statement possesses no general truth, because, says he, 
" for the very reason that natural death is the result of a de- 
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termioate condosion of the development, those shoots (veget- 
able individuals) which hare no such conclusion frequently 
undergo do death at all, except that of eome of their parts ; but 
this is a concomitant; of animal life itself (casting of the skin, 
moulting, and other organic changes in the bod;).'"* 

Throughout the animal kingdom, wherever there have been 
opportunities for observation, evidence is abundant as to the 
inevitable occurrence of death to each individual, and it is not 
easy to see vhy it should not be equally the case among 
plants which otherwise present so much analogy to the mem- 
bers of the animal kingdom. The fact that every species is 
provided with arrangements for the reproduction of its kind, 
seems to me of itself sufficient evidence of the law of universal 
death. It appears absurd to suppose that the reproductive 
apparatus serves as a counter-ageut to those causes external 
to the organism which produce casual death. This reproduc- 
tive structure must, like all the other organs of the body, have , 
a- primary reference to the organism itself, to the laws to 
which it is subject. The reproductive organs can have pri- 
mary reference only to a law which tends to exterminate the 
species, and which operates within the organism itself; and 
that such a law of death exists in the animal kingdom there 
can be no doubt. If such be the meaning of the reproductive 
organs in the animal kingdom, it were unphilosophical to sup- 
pose that, as we enter the vegetable kingdom, the phenomena 
of reproduction should have there acquired an entirely dif- 
ferent signification. 

With regard to the third theory, that the leaf is the phyton, 
it may he remarked, in the first place, that it is free from 
the objection which has just been made to the individuality of 
the shoot ; and, secondly, the " metamorphoBes" of the leaf in 
performance of the protective, respiratory -nutritive, and repro- 
ductive functions of the organism, present such unmistakeable 
analogies to similar changes in the undoubtedly individualized 
polypes of the compound zoophyte, as to leave the observer in 
little doubt as to the true nature of the leaf. 

• B«e tnniUtion In " Anoali of llatur«l Hiitory," toI. i»1., p. 336, aad th« 
Origiiul In the TrnniutiODi of Ibe Rojal PruviBn Academy of 8clene«i fba 
18E8, p. fiS. 
mw ssRias. — vol. viii. no. i. — july 1868- a 
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Professor E. Forbes, in his beautiful sketch of the morpho- 
logy of the reproductive Bysteni of the Sertnlarian zoophytes, 
has shown that the polypes which, by successire gemmatioD in 
definite order, form a branched plant-like coralline, do at cer- 
tain parts form reproductive TOsicles, vhich resalt from the 
coalescence of the polype-cells composing an axis, and often 
accompanied hy a shortening of that axis. He has shown that 
these polypes occasionally present abnormalities very similar 
to those observed in plants : one case in which branches, bear- 
ing regular cells, seemed to spring out of vesicles, and to be 
changed in some instances into vesicles again ; and another, 
where the branch was partially transformed into an ovigerous 
vesicle, whilst the polypes of the basal extremity retained their 
normal nntritive character. 

The shoots of these zoophytes are perfectly comparable to 
plant shoots. In the greater number of Sertularians, secondary 
shoots are mere repetitions of those from which they spring. 
The polype individuals, on the other hand, do not present the 
slightest analogy to vegetable shoots ; their development is per- 
fectly definite, and they resemble, leaves in springing from 
the axis at regular intervals, being opposite, alternate, or oni- 
serial in their arrangement. That these arrangements are, 
like those of the leaves in the plant, modifications of a spiral 
evolution of the members of the shoot, may be' gathered from 
an examination of the more regularly developed compound 
.A ctinoxoa. 

The formation of ovigerous vesicles, as described by Forbes, 
presents a close analogy to the frequent coalescence of the 
members of the vegetable shoot in forming the floral envelopes, 
and iruit. 

In conclusion, I would state my reasons for difiering from Pro- 
fessors Steenstrup, Owen, and Forbes, in their determination of 
the carpel as the female generative phyton, and from the two 
first in their pronouncing the stamen to be the male phyton. 

Adolphe Brongniart, in his papers upon vegetable monstro- 
sities, has, I think, completely established the fact, that the 
seed or ovale of the plant is a modified leaf. The female gene- 
rative phyton would thus be found, not in the carpel, but in the 
ovale. M. Brongniart, however, has supposed that, while the 
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seeds proceeding from central placentte are the modified learM 
of the prolonged fioml axis, those produced on parietal plk- 
ceatee are merely modified lobes or denticnlationa of the carpel. 
In a small notice relating to this subject which I submitted to 
the Society last year, I argued that it vas " unphilosophical 
to suppose that structures, bo manifestly similar to each other 
iu their general anatomical details, and which are identical ai 
regards their physiological function, as the ovules thronghout 
the higher Phauerogamia, should be specific formations in one 
set of plants, aud not so in another." The ovnles in Primula 
sinensis have been shown by M. Brongniart to be manifestly 
modified leaves ; and without doubt the ovnles of Delphinium 
have a similar morphological constitution. 

I am much inclined to believe that there exist iu reality 
two modes of placentation : the one where the ovules are pro- 
duced by a process of gemmation from the carpellary leaves 
{parwtaX) ; the other where the ovules spring from the pro- 
longed floral axis {central). The placenta Itself (whether 
central or parietal) is the axis formed by, or belonging to, the 
seeds or female generative leaves. 

That ovules may be produced upon true parietal placenta 
appears strongly confirmed by some curious monstrosities in 
the flowers of Salix Andtrsoniana, described by Mr Lowe in 
the Society's Transactions, vol. v., p. 113; whero the stamens,, 
more or less united by their filaments, were metamorphosed 
into carpels, the ovules being produced on the margins of the . 
modified anther. I have myself, within the last month, ob- 
served in the flowers of a Salix, which I obtained at Arais- 
ton, near Dalkeith, an abnormality very similar to Mr Lowe's, 
excepting that there was no junction of the filaments of the 
two modified stamens. That these rudimentary ovules, produced 
apon the modified anther-lobes, and separated from the floral 
axis by the long filament of the stamen, should be developed 
from that axis, or a prolongation of it, is an idea which is 
hardly admissible. The placentation m this case must, I 
think, be called parietal. 

Much is yet requirod before we can arrive at a satisfactory 
determination of the true relations which the fruit of the 
flowering plant bears to the reproductive vettelet of the com- 

q2 ^ 
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pound Hydrozobn. We muat obtain a deeper insight into the 
precise nature of the stmctarea concerned in the formation of 
both before any minute comparison can become practicable. 

Those vesicleB, however, in Laomedea, Campanularia, &c., 
irhich Professor Allman has described under the name of 
" capsular compound gonophores,"* appear to present a close 
analogy to the frnit of the plant. The meduaoid " aporosacs" 
(when female) are comparable to the seeds of the plant The 
" blastostyle" of Dr Allman may be compared to what botanigts 
have called the "placenta." The "capsule," by which the 
blastostyle, with its meduaoid gemmulea, is inclosed, corre- 
aponda probably to the carpellary whorl of the Bower. 

The " nucleus" of the seed muat, I believe, be conaidered as 
the apecific reproductive organ, or ovary. Whether this be 
analogous to those glandular papHIffi on the stipules in the 
Cincbonacefe, "nectaries," &c., is a qoestion well worthy of at- 
tention. 

The "embryo-sao" (in "angiosperms") corresponda to the 
ovum of the animal. The development of several germinal 
veaicles in this vegetable ovum is not without its parallel in the 
animal kingdom.^ 

With regard to the male phyton, I believe that there are 
BufGcieat grounds for the belief that it appears in the Fhane- 
TOgamia as the pollen-cell. In the first place, the continua- 
tion for many months of the life and growth of the pollen-cell 
after its discharge from the anther, in the Coniferee, would 
appear to indicate that thia was the case, although an organic 
connection with the tisaues, through which its tube penetrates, 
is conceivable without supposing the pollen-grain to be neces- 
sarily individualized, ^dl}/, Upon tracing the pollen-grain 
and its homologoes from the " Phanerogamia" into the " higher 
Cryptogamia," we find a gradual exaltation of the develop- 
ment of these fertilizing structures, until, on reaching the 
mosses and their allies, we find them occupying the position 
of modified leaves. In the " angiospermous Phanerogamia," 
we find the pollen-cell filled by a viscid fluid, along with starch 

*TrBni>GtlDDiof thflRarilSocfetjofEdEDbarghforlSSSi alao ia E^nbsrgh 
Nsw PbiloHipbicml Joarnal, April 1858, p. 2&S. 
t Lejfdlg'i Lshrbnch der Hiatolt^ie, p. BSl. 
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and oil-globules ; besides this, there is nothing apparent. 
In " gymnosperms," among tbe Capreesineee, cellules appear 
to be formed in the pollen-tubes during fertilization.* PVom 
this first indication of increased elaboration of the contents 
of the pollen-cell we are led to those pollen-like cells, the 
"email spores" of the Lycopods and their allies, the cellular 
contents of which appear to resemble, in all essential particu- 
lars, the sperm-cells of the animal organism. In the Sperma- 
tozoids of the " higher Cryptogamia," we have a perfectij ani- 
mal-like elaboration of the fertilizing secretion. 

In ferns we find the development carried a stage farther ; 
the structure containing the sperm-cells is no longer com- 
posed of a single cell, bat is a multicellular, although very 
simple structure. In the Equisetacese we have a still greater 
development, leading us, without any abruptness, to the club- 
shaped cellular sacs containing sperm-cells, which ore produced 
by the mosses and their allies, and which are often seen (e.g.,xa. 
Mnium) clustering at the end of a shortened axis, just as the 
female reproductive leaves do in the flowering plants. 

Again, the apparent substitution of ovules for pollen upon 
the modified anther-lobes of the salices, observed by Mr liowe, 
and subsequently by myself, seems to indicate that the ovule 
and the pollen-grain are interchangeable, and therefore homo- 
logous. The gemmiparous condition of the anther in house* 
leek, which has sometimes been observed, also favours this 
view. For these reaaone I cannot agree with Professor Owen 
when he says — " TJie spermatozoon of the male Aphis answers 
to the poll en- filament of the male leaf or ' stamen.' "\ 

The pollen-cell must, I think, be considered as the male 
phyton ; and I am very much inclined to compare it, with its 
long tube, to those minute rudimentary-looking males with 
long proboscidiform penes which occur in the Cirrhipedia. 

If I be correct in the view I have just taken of the male 
and female individuals in the connophyte, it is manifest that 
the names at present connected with these structures are wholly 
inapplicable. Tbe terms "ovary," "ovule," " placenta," &c., 
are, indeed, worse than meaningless, as they convey errone- 
* GriAth sod HsDOey'i Microgrspbic Dictioaary, p.. SIS. 
t Owen, PartbeDDgeneala, p. S9. 
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008 impresBions, whatever be the theory adopted of vegetable 
indiTiduality. I would pro- &*™.<yaiKo«yfcrf,»<«, /*«««?— 
pose, therefore, to term the 
female, generative phyton 
(" ovule" in angiosperms ; 
"corpuscle" in gjmnosperms; 
" archegonium" in lycopods, 
ferns, mosses, and their alliea) 
Tkeleophyton (from Srikus, fe- 
male, and ^urit, plant). The 
"placenta," whether central 
or parietal, ma; be called ihe- 
leophytal axis. The male 
phyton I would call Arreno- 
phyton. (from eSjji», male) . The 
cotyledons maybe termed Pro- 
topkyta; the leaves, par ex- 
cellence, Pkytlophyta; the se- 
pals, Sepalophyta ; the petals, 
Petalopkyla ; the stamen, Sic- 
matophyta (from err^ut., a sta- 
inen);tbecarpels, Carpophyta. 
The termination of the theleo- 
phytal axis, called stigma, is 
probably composed of a num- 
ber of rudimentary phyta, , 
which, by their viscid secre- 
tion afford attachment, and a. 
probably nourishment, I 
pollen-cells, and which may be termed Stigmatophyta. 



Cotyledon, or Protopkyton. 
Le«f, or PhyUophyum. 
6«pill, or Sepalopyhlon. 
Petal, or PttaiophyUn. 



r Carpophytor 

'. Do. do. with tube ; enlarged. 
Seed, or Th/lrophylon. 
Stigma, composed of Stigtaaiophyia. 



On the MeUtmorphotet of Orthopterous and Hemipterowt 
Ineecta. {Supplementary to Remarks on Leaf Insect, 
Phyllium Bcyihe, published in January, 1866.) By Andrew 
Murray.* 
It may be in the recollection of some of my readers that 

about two years ago, in pronouncing the funeral oration of the 
* ConmunicBted to the Bo;d PhyaioBi Socift^. 21th Februuy ISfiS. 
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leaf insect (Phylltum atsytJte), vhich had passed its life in the 
Royai 'Botanic Gardens here, I took advantage of certain par- 
ticulars which had been observed in its structure and mode of 
growth, to submit to the public some new views as to the meta- 
morphosis of hemipteroua and orthopterous insects. 

The course of life of these insects is to emerge from the egg 
in the shape of a six-legged insect, rCBembling the perfect in- 
sect in form, but without wings, and with different antennn ; 
and this stage had hitherto been held to correspond to the 
caterpillar or grub state. On changing its skin, the animal 
made an advance in resemblance to the perfect insect, but had 
still only the rudiments of wings. This was conceived to cor- 
respond to the pupa state ; and the insect in that state was 
called an active pupa. The third and last change of skin re- 
vealed the perfect insect provided with winga. 

The view which I suggested was, that both the larval and 
pupal stage were passed in the egg, and that the six-legged, 
jointed-Iegged creature, resembling the perfect insect, but 
without wings, which we were in use to call the larva and 
pupa, was only an undeveloped perfect insect, which under- 
went changes of skin towards the termination of its life, in- 
stead of at the commencement, as is the case in those in- 
sects which do not uitdergo what was called a semi-complete 
metamorphosis. 

It had been previously observed {Owen), that in its earliest 
stage the insect passed a portion of its life in the egg, in the 
foi-m of a grub ; hut this was rather looked upon, as an early ' 
phase in the development of the creature, and that the larval 
and pupal stages were still passed in the active state to which 
I hav^ referred. 

Further observations have confirmed me in the view which 
I then announced ; and without going into any argument on 
the subject (for which I would refer to my former communi- 
cation), I would now wish to put on record the stage of proof 
at which I conceive the different facts which have been before 
and since observed leave the question. 

On examining the egg of the Blatta (which is a compound 
egg formed somewhat like a broad pea, in which spaces are 
partitioned off transversely for the reception of the different 
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young iQsectB), we ficd at an oarlj stage a row of nnmistake- 
able grabs, tea or twelve in namber, packed closely ap, filling 
these partitions. I possess a specimen where the grabs have~ 
appareatly reached their fall growth, for thej fill the whole 
space, and are nearly a qoarter of an inch in length, 

I possess another egg, on opening which I found only two 
insects, but they had no longer the grub form ; they were 
gmall, wingless BlatUe ; one was perfect and fresh, the other 
somewhat injured ; they were probably the last snrrivors of 
their brothers and sisters, whom they had no doubt devoured, 
for the egg, although ready to open, had never given egress 
to any of its inmates. I am satisfied of this, from the position 
and condition of the eggs. They were taken from the comers 
of the eyes and behind the ears of a rude idol-like figure 
which was sent to me from Africa. Wheu the insect bad laid 
them there, it had plastered them all over with a cemeated 
ooatiag of chopped wood or straw, like a cocoon ; and afler this 
had been done, the whole figure had been rudely painted by 
the natives, and these cases were covered with the.^aint. No 
insect could have emerged without breaking through the case 
and the pajnt, which were both uninjured. I presume, at a 
certain stage on their passage homewards, the cold had killed 
them, and I found the mummied remains as I have described. 

In my former paper on this subject, I think I distinctly 
showed the existence of a cocoon found in the egg of the leaf 
insect ; and combining these particulars) we have the follow- 
ing chain of /acts : — 

1. The grab in'the egg. 

2. A cocoon in the e^, containing the nnwinged, imper- 
fectly-developed insect. 

3. The nnwinged, imperfectly-developed insect in the egg, 
free from the cocoon, and ready to emerge. 

These facts appear to form a pretty secare basis for holding 
that the course of metamorphosis, in this class of insects, does 
not difier from that in the other classes, except that the grub 
stage and pupa stage are passed in the egg, instead of in the 
open air, — and also probably with this qualification, that the 
usual changes of skin, which in other insects take place in 
the grub stage, do not here take place at that period ; but, u 
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it would appear, for some reason vhich yie have not jet dis- 
covered, that it is eBseutial to the economy of insects that 
they shonid oast thrir skins a certain number of times, the 
orthopteroos and hemipteroos insects perform this necessary 
step after passing from the pupa state, instead of before en- 
tering it. 

There is another point bearing upon this question which I did 
not snfficiently press in my former paper. In it I stated that 
in the leaf insect the sexual organs did not appear to be fully 
developed until the last change ; and I endeavoured to account 
for this as being analogous to similar changes in other animals 
on reaching the age of puberty. But I now see reason to mo- 
dify this expression of my views, or at least to limit this non- 
development to the younger stages of these individuals, as, for 
instance, before they have changed their skin at all. In such 
very young individuals the sexual organs may not be, and 
probably are not, fully developed ; but I am now satisfied that 
they are so, at least, before the insect reaches its last and 
winged state, 

I now know, both from personal observation and from the 
testimony of other observers, that perfect winged Hemiptera 
have been found coupling with incomplete apterous indivi- 
duals ; and not only bo, but two incomplete apterous indivi- 
duals have been found coupling together. 

Soch a fact would seem to preclude the necessity of saying 
more. It looks like probatio probata. Notwithstanding this, 
further light may still be thrown upon it by careful dissections 
of the sexual organs in fresh specimens of this order of insects 
in their different stages; — an investigation which I would 
invite such of my readers as are interested in the subject to 
undertake, as being likely to lead to discoveries and informa- 
tion of a more extended nature than the mere question now 
under consideration. 
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On M. S. D€ Luca'a Claim to he tha Discoverer of the Non- 
pretence of Iodine in the Atmosphere, in Rain-Water, 
and in Snow. By Stevenson Macadam, Ph.I>., F.R.S.E., 
Lecturer on Chemistry, Edinburgh* 

A communic&tioiii entitled " Becherches sur I'lode Atmos- 
pherique," has lately been published by M. S. De Luoai ia the 
" Journal de Fharmacie," in which the author details the re- 
salts of a number of experiments conducted by him, in refer- 
ence to the general distribution of iodine, and in which he 
lays claim to be the first discoverer of the non-presence of 
iodine in the atmosphere, in rain-water, and in snow. Had 
H. De Lnca confined himself to the recital of the apparatus 
and re-agents employed by him in his researches, and to the 
simple expression of the negative results obtained by him, I . 
would not have considere'd it necessary to ask the Botanical 
Society of Edinburgh to allow me to protest against his non- 
recognition of the earlier labours of others ; but since he has 
appended to bis memoir an extract from a communication by 
M. Gloez on the same subject, in which priority of discovery 
jsyielded to M. De Lnca, I think it due to myself, that the 
following statement of facts should bo laid before the So- 
ciety : — 

At the meeting of the French Academy of Sciences on 
5th May 1851, M. Chatta communicated a memoir, entitled 
" Presence de I'lode dans I' Air," which was published in the 
"Comptes B«ndu8" of same date, and in which the author stated 
his opinion, that he had experimentally demonstrated the 
presence of iodine as a natural constitueflt of atmospheric air, 
rain-water, and snow. In the early part of 1852, I com- 
menced a senes of experiments upon this subject, with the 
view of being able, if possible, to verify the observations of 
Chatin ; and on the 22d June of that year communicated to 
the late Professor Jameson the results obtained by me up to 
that time, and which were published in the " Edinburgh New 
Philosophical Journal," issued on the Ist July. In thatpaper 
it is distinctly stated that the air and rain-water experimented 

* Rmd liofors the Baunicsl Socistj of Edinburgh on lOth June 18GS. 
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upon had yieMed no iodine. The investigation was, however, 
proceeded with ; and on the 8th July I communicated to the 
Botanical Society of Edinburgh a paper " On the Presence of 
Iodine in Various Plants, with some BemarlcB on its General 
Distrihation," in which it is recorded that 4000 cubic feet of 
air, and succeBsive quantities of rain-water collected at Edin* 
bnrgh, and at Unst in the Shetlands, had failed to indicate 
the presence of the faintest trace of iodine. This paper was 
published in the " Chemical Gazette" (1852), in the Transac- 
tions of the Botanical Society, and elsewhere ; and the sub- 
etance of it, with the addition of the records of still further 
experiments, was published in the " Edinburgh New Philoso- 
phical Journal" for 1st October 1852. It is there stated 
that 100,000 cubic feet of atmospheric air had been passed 
through an apparatus fitted up to arrest iodine and iodides, 
and " that in the large volume of air subjected to examina- 
tion there had not been an appreciable quantity of iodine." 
Twelve gallons of rain-water were likewise examined for iodine, 
" but without giving a positive result." The examination waa 
continued ; and on the 18th April 1853, I read a paper before 
the Chemical Society of London " On the General Distribu- 
tion of Iodine," in which reference was made to my previous 
researches, and other experiments detailed, in which 12 
gallons, and even 36 gallons of snow-water " did not ex- 
hibit the slightest indication of the presence of iodine," and 
that " the negative results of these experiments lead me to 
believe, that in the air, in the rain-water, and in the snow 
employed by me, there was not an appreciable quantity of 
iodine;" and that I differed " from the views expressed by 
Chatin in reference tS the atmospheric distribution of iodine.'' 
It is likewise mentioned, that " bo far as regards the process 
adopted by myself, it is worthy of remark that Thenard, in 
commenting upon the researches of Chatin, recommends that 
the metals most susceptible of being iodized should be exposed 
for some time to the action of the air. Some months previous 
to this suggestion being read to the Academy of Sciences, I 
had used iron and lead in the search for iodine; and ten days 
prior to the date of Thenard's paper, a report of some of my 
experiments was pnblished in the ' Edinburgh New Philoso- 



fbyCoOglc 



108 On the Non-pr«t«ne« of Iodine in the 

phicat Joamal,' in vhiah the ase of the metals vas clearly 
stated." (" Quarterly Jonmai Chem. Soc," July 1854.) In 
September 1854, the foregoing researches formed part of a 
memoir " On the Distribntion of Iodine in the Mineral, Ve- 
getable, and Animal Kingdoms," read by me before the che- 
mical section of the British Association, at the meeting in 
Liverpool, and which is published in the Transactions of that 
body, and in the " Pharmaceutical Society's Journal" for De- 
cember 1854. 

Besides the publication in this country, full abstracts of 
these papers appeared in the " Jahresbericht Chemie" (edited 
byLiebig and Kopp) for 1852 and 1853 ; in the " Journal de 
Phaimacie" for April 1853 ; and in other continental journals. 

Nov, the researches of M. S. De Luca were first noticed in 
the" Journal dePharmacie" for October 1854; and the details 
of his experiments, accompanied by a positive statement as to 
the non-presence of iodine in the atmosphere, in tain-water, 
and in snow, did not appear till the numbers of the " Journal 
de Pharmacie" for December 1857, and January 1858. In 
these latter numbers we find the following : — 

" Voici maintenant les experiences faites directement sur 
Tair, sur I'eau de pluie, et sur la neige. 

"a. LeSODecemhre 1852,j*sj mont£ dans une Chambre de 
la rue de Lacep^e un appareil dispose de la maniere suivante : 

cet appareil a fonctionn^ depnis le 1" Decembre 1852 

jus qu'an 4 du mois de Juin euivant, avec quelques jours 
d'interruption 

"b. Pendant que I'appareil pr^c^ent marchait .j'at fait 
d'autres experiences sur I'eau de pluie et sur la neige 

"c. Dans le mois de Ferrier 1854, d^uis le 17 jusqu'au 23 
nne certaine quantity de neige est tomb^ avec qnelque inter- 
ruption dans Paris. J'ai profit^ de cette occasion pour re- 
chercher I'iode dans la neige." .... 

And in detailing the remaning experiments on rain-water, 
M. De Luca refers to 

" 1° Eau recueillie du 24 Joillet au 30 Septembre 1853. 

« 2° Eau recueillie du ler au 31 Octobre 1853. 

" 3° Eau recueillie du !«' Novembre au 31 Decembre 1853. 

"4° Eau recueillie du 1" Janvier au 1" Mars 1854. 
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"5° Eau reoaeillie du 2 Mars an 31 Mai. 

" 6° Eau recueillie du l^r au 30 Juin. 

" 7° Eau recueillie du !„ Juillet au 3 Aoflt 1854." 

It will thus be apparent that M. De Luca did not eommenee 
his eTperiments till the SOth December 1852,— viz., six montha 
after my preliminary note to ProCessor Jameson had appeared 
ia the "Edinburgh New Philosophical Journal," and three 
months after my principal researches had been published in 
detail in the same journal ; and he ceased to collect material 
for his researches on 3d August 1854, immediately after 
which (October 1854) he announced, very shortly and vaguely, 
the negative results he had obtained. It was thus two years 
and three months after my preliminary statement, and exactly 
two years after my principal memoir had been laid before the 
scientific world, that the researches of M. De Luca were so 
far advanced as to enable him to record even a brief prelimin- 
ary statement on the subject. Before this time, my researches 
had been laid before the Botanical Society of Edinburgh, the 
Chemical Society of London, and the British Association for 
the Advancement of Science; and full abstracts of these 
papers had appeared in many jonmals published in and out of 
Britain, including Liebig's and Kopp's" Jahresbericht Chemie," 
and the " Journal de Pharmacie." Moreover, the statement 
wiginally experimentally demonstrated and published by me, 
as to the non-presence of iodine in the atmosphere, had, 
previous to the publication of M. De Luca's researches, been 
corroborated by the labours of M. Casaseca of Havanna 
(" Comptes Rendus," 9th August 1853), who failed to discover 
t^e least trace of iodine in the rain-water which fell in the island 
of Cuba ; and DrLohmeyer (" Comptes Bendus," 24th August 
1853), who could not find iodine in the atmosphere near Got* 
tingen. Indeed, seven months before M. De Luca published 
any of his experiments or deductions therefrom, my researches 
had been referred to by M. Chatin in his review of the labours 
of MM. Casaseca, Lohmeyer, and myself, which was published 
in the "Journal de Pharmacie" for March 1854. 

It will thus be seen, if priority of publication is to be held 
conclusive as to priority of research, that M. De Luca can- 
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not even rank second in order in refuting tbe doctrine of 
the atmospheric distribution of iodine, but will take tbb fourth 
place, — tbat is, after MM. Casaseca and Lohmeyer. 

I may be allowed to state, that whilst repelling tbe claim of 
priority on tbe part of M. De Luca, I have no wish to refer in 
any way but praise of the processes adopted and the appara- 
tus employed by bim in his researches, and the evident care 
and a9curacy of his manipulatioii ; and, at the same time, I 
have also to express great admiration at the novel and 
thoroughly satisfactory ezperimeats of M. Cloez on the same 
subject, which were read before the Institute de France, on 
the 23d May 1857. and are' published in " L'lnstitut" for 
10th June 1857. The conclusions be arrived at are likewise 
corroborative of the original statement made by me in 1852, 
that an appreciable amount of iodine or iodides could not be 
detected is the atmospheric air, in rain-water, or in snow, 
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The Geology and Extinct Voleanoea of Central Frame. By 
0. PouLETT ScaoFB, M.P., F.R.S., &c. Second EditioD, 
enlarged and improved, with Illaatrative Maps and Paoo- 
ramic Sketches. 8vo. London, J. Morr&y, 1858. 

This is the second edition of a work, more than thirty yean old. 
Hating to one of the most progressive sciences, and to a region 
which may be fairly sud to have become ten times more accessible 
than it was when Mr Scrope first wrote. Yet it is singular that 
this book has not been superseded ; and consequently the author 
isMly entitled to reproduce it, with little essential change, for the 
benefit of a generation younger than that for which it was ori- 
ginally composed. 

This could not have occurred in any but a treatise on Voleanie 
Geology. 

Few geologists of the present day, it may be presumed, have 
not heard of Mr Scrope's " Geology of Central France," because 
it is extensively quoted in Sir C. Lyell'a and other popular books. 
On the other hand, it is moat likely that only a few compara- 
tively have ever seen it. The elaborate illustrations and high 
price of the first edition have rendered it a scarce hook. As long 
- as we can recollect, and for a number of years it has been totally 
nnpurchasable. The fortunate possessors of that scarce book will 
still prize it above the second edition, which at less than half the 
price, and with additional matter, has no pretension in the artistic 
feUcity of the illustrations to vie with the original beautiful atlas, 
which mast be considered as a labour of love by a gentleman of in- 
dependent fortune, and an excellent artist, not as an ordinary 
bookselling speculation. Not that Mr Murray has not done fair 
jnstice to the present volume. It is even elaborately illuBtrated 
by maps, woodcuts, and panoramic views. The maps are in some 
respects superior to the former ones ; and that executed by Messrs 
Johnston after Dufrenoy's andElie de Beaumont's geological map 
of Frauce is an admirable specimen of colour-prinUng. But the 
panoramas are now condensed horizontally within a compass 
snited to be conveniently folded into the volume, instead of being 
expanded in the true proportions of the vertical and horizontal 
scales. They want the life and vigour ot/ac-timiles. The gradations 
of distance are imperfectly rendered, and the colouring, where it is 
introduced, is inferior to that of the originals. But then we must 
recollect that the Atlas of the first edition was an expensive luxury. 
It was almost the earliest att«mpt to represent the true outlines of 
scenery, of which the very forms are full of geological meaning, in 
combination with a system of slight tinting which meaningly ex- 
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presses the miner&logical coinposition of the localities irithout ma- 
terially detracting from the trnth of the pictnresque. ^he same 
idea has since been followed oat in Sir R. Murchison'a costly and 
beautiful volnmes. 

Mr Scrope in his new preface g^ves ns an account of the circnm- 
stances of his original publication. Having passed two winters 
(1817-19) in Italy, he became deeply interested in the volcanic 
phenomena of Vesuvius, Etna, and the Lipari Isles. After bis 
return home, while pursuing the study of geology under Dr E. D. 
Clarke, and in conjunction with Mr Sedgwick, he was naturally 
led to criticise the Wemerian doctrines as to the origin of the se- 
condary trap rocks, such as basalt and clinkstone ; doctrines which 
he describes as being at that time completely in the ascendant 
He had naturally been led by his studies in Italy to the opinion 
that all these rocks were the product of volcanic, not of aqueous 
deposition, and he fortunately bethought himself of passing his 
next holiday iu Central France. He accordingly spent several 
mouths there in 1621, collecting the information contained iu this 
volume. It was not, however, his Srst publication. A thin oc- 
tavo, entitled " Considerations on Volcanoes," appeared in 1823, 
the «m of which was in some respects more ambitious. Many 
interesting fiicts and judicious reflections were overlaid by a 
large amount of theoretical speculation, not always expounded 
to advantage. Mr Scrope now very candidly admits the defects 
of hia maiden production, and regrets that he had not published 
first a more strictly descriptive work. This was soon corrected ; 
for in 1826 he gave to the world the workion Central France, the 
whole gist of which lies in the elaborate fidelity of the descriptions 
and the plates. For this, and in some degree for his former work 
also, Mr Scrope lays claim to the merit of having established two 
doctrines previously imperfectly realized ; Firal, The efficacy d 
ordinary natural causes still in operation to explain many geologi- 
cal revolutions ; secondly, The igneous origin of all the class of 
trap rocks. 

With regard to the first of these — the study of past changes in 
the light of present ones, and the vast demands which must h« 
made for time in explainingthe mutations of the globe — Mr Scrope's 
cltum appears to us to be well founded. And it is reasonable to 
believe that Sir C. Lyell — then a student in the science in which 
he is now so great a master — had hia mind strongly directed b> 
that phase of geological truth which Mr Scrope in both his works 
ably illustrates. Indeed, Sir G. Lyell's earliest essay in geoli^ 
is stated in the preface before us to have been a review of Mr 
Scrope's writings in the " Quarterly" for May 1827. Every reader 
of Sir G. Lyell's books must remember how many of his illustra- 
tions were drawn from the interesting volcanic phenomena of Cen- 
tral France, especially in the earlier editions of his " Prindples." 
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As to Mr Scrope's second claim, that of having triumpKsntl^ 
extingniahed the belief of the aqneoua origin of trap, which he de- 
Bcribes as *' thea [1823] predominant in Germany, at Edinburgh, 
and in several other quarters, where it was considered heresy to 
dispute the precipitation Jroiii some archaic ocean of all the crystal- 
line roclis,"* but which "has since that date never held up it's 
head,"f we must be allowed to say that our esteemed author makes 
his thunder rather too loud, Because a single professor in G-rcat 
Britain, who was also of Kdiuburgh (the tenacity of whose adhe- 
sion to doctrines which he had once held on any subject was to 
the end of his life a striking individual characteristic), because, we 
say, the respectable Jameson held out in 1823 the forlorn hope of 
the Wemerian creed, undeterred by the incalculable superiority of 
numbers who, even in his own town and for twenty or thirty years 
previously, had been loudly proclaiming to all who would listen 
to the troth of the contrary proposition, can it for a moment be 
seriously maintained that the aqueous origin of trap was a " predo- 
minant doctrine" in Great Britain generally, or at Edinburgh in 
particular! As regards Edinburgh, was it not in the very foremost 
rank in disabusing the public mind of those antiquated prejudices! 
Was it not the Huttons, the Playfairs, the Webb Seymours, the 
Halls, the Hopes, the Allans, and the Gregory Watts, who fought 
the battle of the vulcauicity of trap, and of granite too (which was 
a step farther in advance), long before Mr Scropo broke stone with 
hammer, or clambered the steep sides of the Puy de Ddme. Nor 
was it otherwise on the Continent. Germany has ever a large 
band of philosophic dogmatists who adhere to long exploded theories 
■in physics and natural history, and hand down from age to age 
the time-honoured doctrines of some popular professor. But Mr 
Scrope admits his full knowledge of the admirable and vigorous 
letters of Von Buch, who, visiting Auvergne in the first years of 
the century, had entered as emphatic a protest as man could do 
against the inconsistent absurdity of Wemerianism. Whilst France, 
often slow to take up the clue of discovery from another country, 
had, ever since the middle of the eighteenth century, proclaimed 
the vulcanicity of the basalts of Auvergne and the Vivarais ; and 
after that time a series of writers appeared in succession (as Mr 
Scrope indeed cites in his third chapter) — the St Fonds, the Des- 
marests, the Montlosiers, and the Ramonds, whose errors, such 
as they were, lay on the side of ultra-PIutonism, and whose works 
may almost all be consulted at the present day as containing 
valuable information on the volcanic and trappean formations of 
Central France. Mr Scrope's works, therefore, while they have 
the unquestioned merit of specially directing the notice of English 
geologists to a region then (and even now) little known to tourists, 
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oonld not, f^m the then uJranced state of public opmioo on thw 
inttject, do more than bring the Hnttonian ar^nent to-a tnnni- 
phont close, and Bnish the font of th« already scattered ramnant 
of the Wemerian phalanx. 

Having thtia, by this single critidsm, rather on Mr Scrape's 
historical than geological inaccuracy, discharged a doty which de- 
volves on us, alike as journalists and Seotehmen, we have aothing 
farther but cominendatioa to bestow upon his labours. 

Let QS turn, then, to this country of Central France, whi^ still 
continues) as has been said, far too little known to travellers. It 
is, for the most part, a rough, wild, and unfertile r^on, occupy- 
ing no iDsignificant portion cJ the heart of France to tka sostli- 
west of the town of Lyons. From its elevated plateaux several 
important riv»s take their rise, e8pe<»ally the Loire and the I>of 
dogne. The basic formation of the whole district is granite or 
gneiss, and throi^h this rock, for the most part, have appeared those 
volcanic outbursts which give so peculiar an interest to the country. 

Five ditferent volcanic centres may be mentioned as geogrspiil- 
cally and geologically distinct *. I. The Fays of Clermont, or the 
Monts Ddme; 2. Mont Dore; 3. The Canlal ; 4. Le Fuy (in 
the ancient department of the Velay); 6. Tiie Yivarais or Ardigehe. 

Of these districts, the first two (which are conterminous) are 
the best known and most accessible. Clermont, one of t^e most 
picturesque provincial towns of France, at no great distance from 
the frequented baths of Vichy, lies very near the base of tbe 
Pay de D6me, which is the culminating point of the first volcanic 
group. It is surrounded by those remarkable plateaus of basalt, 
curiously intermixed with sedimentary rocks, which strikingly r^ 
call the trappean formations of odr own Hebrides.* They are, 
however, intimat«ly associated with streams of basaltic lava, evi- 
dently of more recent date, which pour down t^ slopes, and liDe 
the beds of the valleys precisely as may be seen on the flanks of 
Vesuvius and Etna, The lavas of Clermont, like those modem 
streams, may be traced to eruptive cones of loose red ciDders, 
perfect in form, and on which the decomposing effect of centuries 
has scarcely left a trace. The very anresistisg nature of velcanic 
dross and pumice allows the percolation of r^n wHhont tbe 
smallest corrosion, and in its cindery soil not even the lichen can 
attach its tiny roots : there they rise, these brick-red cones, all 
desolate, verdnreless, and solitary, amidst wastes of black lava, 
where tillage will never come, where flocks will never pasture, 
whence the habitation of man is as effectually banished as from 
the wastes of Alpine snow, or the salt waves of tbe Atlaatic As 
to the geology of tbe district. Sir Charles Lyell has drawn an ad- 
mirable picture of it in a passage which we quote : — 
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" W& are tere proaented with tk« eTi^enco of events of satonislir 
ing magnitade and grandeur, by which the original form and fea- 
tnfes of the country have been greatly changed, but never eo for 
obliterated but they ntay still, in part at leaat, be restored to im^ 
ginatiui. Great lakes have disappeared ; lofty mountiufis have 
been, forned by the reiterated emission of lava, preceded and ful- 
lewod by skewers of lava and acoriee ; deep valleys have been 
Bubsequently farrow«d out through masses of lacustrine and vol- 
canic origin. At a still later date, uew cones have been thrown 
np in these valleys. New lakes have been formed by the dammii:^ 
up of rivers, asd more than one creation of quadrupeds, birds, and 
plants (Miocene, Pliocene, and Post- Pliocene) have followed is 
Kuceession ; yet the r^ion has preserved &oib tirst to last its geo- 
graphical identity, and we can still recall to our thoughts its 
external conlition and physical structure before these nonderfi^ • 
vicissitudes began, or while a part only of the whole had beea 
completed. Th^e was first a period when the spacious lakes, o£ 
whtdi we still may tra«e the boundaiiefi, lay at tlie foot of meui^ 
taina of moderate elevation, unbroken by the bold peaks and pre- 
cipices of Moot Dor, and unadorned by the picturesque outline of 
tbe Fuy de. Dome, or of the volcanic cones and craters now 
covning the granitic platform. During this earlier scene of 
r^toae deltas were slowly formed ; beds aud calcareous rocks preu* 
pitated from tbe waters of mineral springs; shells and inseets 
imbedded blether with the remans (£ the crocodile and tortoise, 
the eggs and bones of water-birds, and the skeletons of quadru- 
peds, some of them beWgiug to the same genera as those cn- 
tonbed Id the Eocene gypsum of Paris. To this tranquil condi- 
tion of the surface succeeded the era of volcanic eruptions, when 
the lakes were drained, and when the fertility of the mountusons 
district was probably eubancod bj tbe igneous matter ejected &o«i 
below, and poured down upon the more sterile granite. During 
tbeee eruptions, which appear to have taken pl^ce after the dis- 
appearance of the (Lower Miocene) fauna, and partly in the 
^Pliocene) epoch, the mastodon, rhinoceros, elephant, tapk, hippo- 
potamus, together with the ox, various kinds of deer, the bear, 
the hyeana, and many beasts of prey, ranged tbe forest, or pastured 
on the plain, and were occasionally overtaken by a fall of burning 
cinders, or buried in flows of mud, such as accompany volcanic 
emptions. Lastly, these quadrupeds became extinct, and gave 
|dace to (Post-Flioceue) mammalia, aud these, in their turu, to 
species now existing. There are no signs, during the whole time 
required for this series of events, of the sea having intervened, 
nor of any denudation which may not have been accomplished by 
currents in the difiereot lakes, or by rivers and floods accompany- 
ing repeated earthquakes, during which the levels of tbe district 
hsve in some placea been materially modified, aod perhaps the 
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whole upraised relatively to the snrrotmding parts of France." 
(Lyell's " Manaal," quoted by Scrope, p. 213.) 

The geology of the Clermont district has been roost thoroughly 
explored by Mr Scrope. His map of it is the produce chiefly of 
his own labour, although that by Desmareat, by no means in- 
ferior to it, had existed, without his knowing of it, many years 
previously. This is the less to be regretted, as it compielled 
that miuute attention to topographical detail which is essential 
to the thorough compreheusiou of the physical geography of any 
country. 

II. Next in order we have the district of the Monts Dore, about 
20 English miles horn Clermont, from which a cinder-covered road 
leads amidst wild and solitary cones of volcanic dross. But as 
we approach the hills of Mont Dore gladder scenes' open oa 
the weary eye. Grassy hills' and pine-clad valleys, all indeed on 
a volcanic basis, show that the usual e^cts of time have been 
produced, owing either to the remoter antiquity of the rocks, or 
from their more decomposable material — probably both. Trachyte 
is, generally speaking, an older product than basalt; it is also 
more ready to decompose by weathering, and the soil to which it 
gives rise is a more genial seat of germination. Pleasant, indeed, 
is the cool and green and Alp-like valley where are situated the 
baths of Mont Dore, where also better accommodation welcomes 
the traveller, inviting him to remain a day or two, than is like to 
be his lot during the greater part of his wanderings in Central 
France. For it may he mentioned by the way, that in few civi- 
lized countries is a greater amount of thorough discomfort to be 
met with than in the inns of the central departments, without 
always excepting even the capitals. 

The highest point of the Monts Dore, called Pic de Saucy, rises 
to a. height of 6258 English feet It is composed of porphyritic 
trachyte. 

" Connected with this by intervening ridges, rise on each 
side similar craggy knolls of the same substance, more or less 
rounded by weathering, and partly covered with vegetation. One 
of them, the Puy Ferrand, almost equals the Pic de Sancy in 
elevation. These two moat prominent heights overlook, on the 
right and left, two deep amphitheatrical basinB, one opening to the 
north, encirled with a range of perpendicular precipices, in which 
the different sources of the Dordogne unites ; the other, to the 
north-west, forming the gorge of Chaudefour, at the head of the 
valley of Chambon. On the side opposite to these hollows each 
eminence gives rise to an inclined plane, with a gradually decreas- 
ing slope, perhaps broken at first into three or four step-like pro- 
jections, one above the other, and by degrees widening fks it de- 
scends into vast platforms, which, with feW interruptions, reach 
the base of the maontain, acd prolong themselves to some dia- 
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tonce OTer the adjoining cotintry. The rock which conipoaes the 
platforms is, almost without exception, trachyte, and the general 
divergence of all the principal trachytic curients from one spot, 
leads UB to presume them the produce of a single habitual vent 
occupying this central situation." (Scrope, p. 124.) 

The plateaux of trachyte are thick and comparatively confined 
in extent, reaching not above ten miles in a right line from the- 
centre of Mont Dore. The sheets of basalt, on the other hand, 
which surround and are often intermixed with trachyte, ap- 
pearing at times posterior and at times anterior to it in origin, 
stretch in prodigious table-lands of slight inclination to distances 
of even twenty-five or thirty English miles. (Scrope, p. 117.) 
The fluidity of this rock at the period of its emission has evidently 
been far greater than that of the trachyte. Mont Dore presents 
no distinct trace of a central crater. Indeed, the general aspect of 
the mountain is not more regular or conical than may be observed 
in many quite different formations, and the arrangement of the 
greater part of the rocks is nearly as confused as that which may 
be met with in the traps of the secondary period ; nor is it pos- 
sible, with any degree of certainty, to refer the trachytes and clink- 
stones to their precise origin, or to trace the period or process of 
their emission. Several of the enormous efihsions of basalt may 
be referred to scoriaceous cones on the outskirts of the group. 

III. Almost immediately to the south of the Monts Dore lies 
the distinct and all but isolated volcanic elevation of the Cantal. 
This region is less known, perhaps, than any of the others, pro- 
bably from its remote position, and it seems to have occupied 
less of Mr Scrope's attention. Its great simplicity of structure, 
indeed, makes it easier of comprehension. But it is a very per- 
fect whole, and has been made, in a most able memoir of M. £He 
de Beaumont, a stronghold of the theory of " elevation craters" 
of which Mr Scrope expresses his most unqualified disapproval. 

The Cantal is an almost regular cone of 30 miles in diameter, 
rising at the highest point, called the Plomb du Cantalj to 6096 
feet. As its basis is already tolerably elevated, the average slope 
is very moderate, and in most parts it is singularly uniform, com- 
posed of grassy declivities admirably adapted for pasture, and 
only slightly furrowed by water-courses of trifling magnitude, 
which, as they are almost all radially directed along the slopes, 
tend to every point of the compass. The " Plomb," however, al- 
though the highest point, is not the exact sentre either geogra- 
phically or geologically. That is more correctly found at the 
Pny Grion, which, according to M. Elie de Beaumont, is the dy- 
namic origin of the whole group. This was, according to him, 
an eruptive protrusion of clinkstone posterior to the deposition 
of the vast basaltic plateau, or rather mantle, which now consti- 
tutes the shell of the whole mountain of the Cantal, which, in coa- 
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fomutf with tite views of Von Bach, he supposes to have spread 
itself out comparatiTely on a level, and to Jtave been afterwards 
elevated bj the expansive throes of the ascending clinkstone into 
its present conical form. However mnch the opponents of ^ 
theory may be inclined to reject this view, it cannot be denied, 
• — indeed, Mr Scrope, in his disclaimer, does not deny — that 
the expansive force of earthquakes have root the volcanic 
crnst, and in reading it, have added to its elevation. The very 
remarkable transversal fissure from Aorillac to Murat, throngh 
which the public road at present crosses diametrically the whole 
mountain, can scarcely be considered as otherwise than a cra«^ 
the result of upheaval ; and it seems not unreasonable to beheve 
that the appearance of the clinkstone of the Puy Griou, wMch 
centrically divides the fissure, was intimately connected with its 
fonoattou. The climate of the -Gantal is probably anfavounible 
for geological researches. At least, the writer of this ootice has 
been twice driven from the poor shelter of its inns by incessant 
rain. 

Near Hurat, the tourist admires colonnade above colonnade of 
basaltic formations rarely paralleled in beauty. At Chaudesaigues, 
on the southern outskirts of the Cantal, there rises from the gra- 
nitic substratum the hottest spring in Europe out of Iceland. 

IV. Le Puy en Velay, as it was formerly called, now the capi- 
tal of the department of the Haute-Loire, is one of the most curi- 
oasly situated towns in France, and if second in amenity to Cler- 
mont, its environs are scarcely inferior in geological interest. The 
Loire takes its origin iu a remarkable basin surrounded by a 
nearly circular rampart of mountains, of which the town of Le 
Puy occupies the centre. The mountain rampart, thoi^h it rises 
in some places to a considerable elevation (the Mont Mesenc on 
the south-east being its culminating point, 6820 feet above tha 
sea), does not, at a distance, present many striking outlines. The 
whole has probably been swept over by repeated diluvial curreuts, 
which have abraded and modified the configuration of the ground. 
The River Loire escapes from the ring of hills by a narrow gorge 
undistinguiahable at a distance ; and the closure of this gorge, 
which would convert the whole into a lake, would afiord an ex- 
planation of the tertiary deposits intermixed with the volcanic 
formations near the town, by a far easier supposition than any 
which will account for the correlative strata which form the 
" Limagne" near Clermont. 

Le Puy is situated nearly 70 miles south-east of Clermont, and 
about 40 miles to the east of St Flour, a town at the east«m 
foot of the Oantal. Whoever, like the present writer, has walked 
over this last route, will remember it as one of the dreariest and 
wildest of his topographical recollections. The upper valley of 
the Allier, which is crossed in the course of it, must, however, ha 
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excepted; offenng some pleasing sites, and also some interesting 
volcanic sections. It was here that our modest and indefatigable 
countryman, Dr Hibbert, discovered the bones of mammalia over- 
laid bv streams of lava; a discovery since made elsewhere in these 
coimtriea, but Mr Scrope, we think, does not name Dr Hibbertaa 
the originator of it. One of these interesting specimens is now 
in the collection of the Boyal Society of Edinburgh. Leaving tJie 
Allier, we tread basaltic plateaux of a sterile and mouotoDona 
character, until, after many a weary step, the eye of the traveller 
brightens i^ he gets sight of the well-watered hollow of Le Puy, 
with its cultivated slopes and vine-clad terraces, the straggling old 
town encircling the steeps of the Mont Anis,* where stands an in- 
tfireeting and ancient cathedral church, while farther off rises the 
volcanic aiguille, on whose seemingly inaccessible summit is 
perched the chapel of St Michael, that winged saint whose shrines 
M:e usually found in snch aerial situations as at Mount's Bay in 
Cornwall, and on the coast of Normandy. An excellent view of 
the Mont St Michel at Le Pny may be found in the old wort of 
Faujas St Fond. 

The singular and diversified panorama which may be viewed 
from any of the higher elevations near Le Fiiy, as, for instance, 
the Montague de I'Ours, is thus gr^hically described by Mr 
Scrope in his explanation of Plate XI. of his work : — 

" The view from this point is exceedingly instructive, em- 
bracing all the features of au interesting and singular country. 
The Mont d'Onrs is a double volcanic cone of recent formation, 
although its cratei-a have disappeared. The eruptions by which 
it was produced hurst through a vast bed of volcanic breccia and 
basalt, which is still visible in the village of Ours, and forma a 
Buocession of rocky terraces irora thence towards Le Puy. It 
rises near the eastern limit of the fresh-water formation, the re- 
maina of which are seen on every side resting against the primi- 
tive .margin of the cavity in which it was deposited. To the 
south-east are seen the h^hest stinunits of the Mezen, and from 
thence to the north the horizon is bounded by a chain of rocky 
eminences, the ruins of an enormous current of clinkstone which 
that volcano has poured forth towards the north. * • • • 
The basaltic currents of the Mezen, which, accompanied by pro- 
digious alluvial accumulations of brecciform conglomerate, over- 
whelmed the whole surface of the fresh-water formation, are ob- 
servable in all directions ; and it is evident, from their being found 
oa both sides of the Loire, that this river's actual bed was not 
yet formed at the era of their descent. The channel by which 
the Loire now issues from the basin of Le Puy may be observed 
to have been pierced entirely through granite, although at the 

* nts anciaBt nune of La Pay ntu Anitium. Bertrand, " Ducr. du Paj." 
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verf edge of the calcareous formatioa ; a remarkable fact, seeming 
to show that even the softf at marls, under a protecting cover oi 
basalt, resist meteoric erosion far more effechiallj than granite 
itself. 

" It was by the excavation of this narrow, deep, and tortnous 
gorge that the waters dammed back in the basin of Le Puj could 
only be diachai^ed. As the channel gradually deepened, the val- 
leys that now iatersect its tertiary and volcanic formations were 
progressively formed. That this was effected by degrees, and not 
by any sudden debacle, is proved, — 1st, by tKe undisturbed state of 
the cones of scorisa ; 2d, by the great variety of levels at which 
the lava-beda occur. They appear, in fact, as in the valley of the 
Limagne, to b» more recent the lower the level they occupy ; 
thus marking the successive steps of the process of excavation. 
It is, however, -poB Bible, that some cleft, broken through the gra- 
nitic barrier by subterranean expansion, may have assisted the 
discharge of the lake in that particular direction. 

" The prospect to the west is equally interesting. The hoHzon 
on that side is limited by the vast chain of volcanic cones which, 
commeucing at the.foot of the primitive heights of La Chaiae-Dieu, 
reaches uninterruptedly to Pradelles. The lower streams pro- 
duced by these eruptions have deluged an extensive and nearly 
level plain, stretching from the foot of the range to lie Puy. 
This is intersected by the channels of various torrents, and may 
be seen to consist of repeated currents of basalt resting on the 
fresh-water limestone. A few insulated cones are scattered over 
the plain, and some occur at a considerable distance from the 
line upon nhich the greater number of eruptions have broken 
forth. • • • 

" The valley of the River Borne, from which rises the town of 
Le Puy, the capital of the department Haute-Loire, is not the least 
interesting part of the view. Its numerous feeders, which unite 
near the remarkable insulated and regular columnar rock called 
' The Organ of Expailly,' have each their channel cut through 
a system of basaltic beds, generally columuiform, often double^ 
with a bed of couglomerate or alluvial matter interposed, and 
resting on the fresh<water limestone strato. The great mass of 
volcanic breccia, called the Socher Comeille, is seen rising above 
Le Puy, as well as the spiry pinnacle of St Michel, formed of the 
same substance, and standing up in the middle of the town. A 
similar mass rises from the town of Polignac, as seen above, at a 
distance of about four miles. These rocks were favourable sites, 
of course, for chateaux forts in the good old times of rapine and 
butchery ; aud most of the towns of the central provinces of France 
were built under the protection of some such fortress. There 
are perhaps few spots on the globe which offer a more extraor- 
(iiuary prospect than this. To the eye of a geologist, it is super- 
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latively interestiog, exhibiting in one view a, Taat theatre of rol- 
caoic formation, containing igneous products of variouB nature 
belonging to different epochs, and exhibited usder a great diver- 
aity of aspect." {Scrope, p. 24.) 

The following extract, relating to the occurrence of human bones 
amongst those of the elephant and rhinoceros, beneath the more 
recent basaltic lavas, is the most interesting among the additions 
to the present edition. It would be desirable to obtain, if pos- 
sible, even farther guarantees for the perfect accuracy of so re- 
niarliable a narrative : — 

" The cone that has attracted the most observation, owing to its 
immediate vicinity to the town of Le Puy, is that of the Mon- 
taigne de Denise. And it does, in fact, offer some peculiar 
features of an interesting and problematical character. The 
Bumcnit and flanks of this oblong hill are covered with large 
accumulations of very fresh-looking scoriae, lapilli, and puzzolana, 
out of which several prominent masses of basalt are projected into 
the valleys around and beneath. • • • Other 

massive rocks of a breccia or peperioo similar to that of the 
Bocher CorneiUe in the town of Le Puy, constitute the nucleus of 
the hill itself; and through these the eruption of the more recent 
lava and scoriie evidently broke out. This massive and indurated 
peperino is of much earlier formation than that which accom- 
paniea the erupted lavas and scorife, although the two breccias 
can with difficulty be distinguished, and in places appear almost 
to gradnate with each other. There would be little remarkable 
in this, were it sot that in the last-mentioned stratified deposits 
lat^e quantities of bones are found of elephant, rhinoceros, 
Cervu3 Ehpkaa. and other large mammifers, and in one locality the 
nndoubted remains of at least two human skeletons. A block 
of this breccia, containing the greater portion of a human skull 
and several other bones, is preserved in the museum of Le Puy, 
The matrix in which these fragments are firmly embedded is 
unquestionably a portion of a stratum of indurated tuff or breccia, 
which envelopes and passes into the basaltic lava of Denise. 
The examination I made on the spot, which" is just above a house 
called The Hermitage, on the road from Le Puy to Brioude, left 
no possible doubt of this fact on my mind. Tt was discovered in 
1844, and the attendant circumstances were carefully attended to, 
and reported to the Academical Society of Le Puy by M. 
Aymard. At the meeting of the Scientific Congress of France 
which took place at Le Puy in 1856, the <)uestion of the 
genuineness of this specimen was discussed, but no reasonable 
doubts could be thrown upon it, and the great majority of gavant 
who examined the question were of that opinion. Nor, in truth, 
need there be any surprise at the discovery that this district was 
inhabited by man at the period when the most recent volcanoes 
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were in emption. The more remarfc^do inference from die 
discovery of tiiese bones ii, that man liad for his contemporaries 
in this conntry Beveral races of extinct mammalia of the genera 
rfaiaoceroB, ekphant, &c., wboee remains are found in the similar 
stratified breccias occnpjing the same position on the slopes of 
the saoM rolcanio oone. It is also evident that vast blunges 
must have takeo place in the confirmation of the oountr; since 
the eruption of the volcanic vent of Deniae,'* and consequently aince 
its oeenpation hj man. The valley of the Bome must have been 
greatly widened and deepened, if not entirely excavated, since that 
epoch, and the time required for these changes throws back the 
date of the eruptions-— which buried in its ejections the two human 
skeletons of Denise — to a very distant period. — (Sorope, pp. 
181-3.) 

Geological visiters to the district of Le Pay have for many 
years been Indebted to the knowledge and the hospitality of M. 
Bertrand de Done, to whose name hardly sulficient prominence 
is given by Mr Scrope. He published in 1823 an excellent 
lithological description of this (then) little known country, illns- 
trated by a useful map, not yet, we believe, superseded, which, 
indeed, forms a necessary appendage to those of Mr Scrope. 
Those who have ever profited by the informati<m and kindness 
which M. Bertrand has afforded to more than one generation 4^ 
tourists, will understand why the writer of these lines, who has 
done so on more than one occasion, feels a pleasure in placing it 
on record. 

V. The Vivaraia or Ardfehe.* The mountainous range which 
divides the sources of the Loire, which falls into the Atianticfrom 
the tributaries of the Rhone, separates also ^e volcanic tract 
which we have just considered from the fifth and last on our list, 
which has characters of its own distinct from the others, and 
which has, from its remoteness, attracted fewer tourists than any 
of the others, with the exception, possibly, of the Cantnl. 

The mountains in question, which form part of the range of 
the Oevennes, culminated at the Mont Mezenc, as already men- 
tioned. They belong to the ancient province of the Haut- 
Vivarais, and separate the Velay and Haut-Vivarais (or Haute- 
Loire) on the north, from the Baa-Vivarais or Ard6che on the 
soath. These mountains, mostly trachytic, and on whose somo- 
what obscure geology we have not space to enlarge, are wild and 
sterile, presenting views often singular, but rarely pleasing. The 

* Id ipckking of this diTiaion, Mt Scrope bu, b; an oranight, omitttd to 
mentioD (ba valuable paper bj Prafeiaor J. D. Forbea on tbe Tolcanic guAagj 

of the Vivaraia (Ardfiche), whicb was publiabed ia the twentieth volume of the 
Tranaactiona of the Rojai Bocietj of Edinburgh, and nhich coDt&iDB a fbll 
account of this Interestini; Tolcanic diatriot, with n^, plana, and skatchal.— 
ElilT. mia. Ptiil. Jofunal. 
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clioMte is most ungenial for the latitude of 45°. The thinly 
Bcattsred population 13 of a rode and olmast lawleia character. 
The traveller is instinctively thrown upon hia guard by the de- 
metinonr of the peaaautry, tlieir Burly independence, harsh lan- 
guage, and especially by the Huapicioua curioaity with which his 
motions &re regarded. Further inquiry does not belie appear- 
ances. Drunkenness and aavage crimes are bnt too common. An 
astonishing and seemingly incredible iustanee happened not many 
yeare sinoe, at a lonely inn on the public road between Aubenas 
and Langt^e. A party of several pereons, Izavelling in their own 
carriage, had stopped to spend the night. It was subsequently 
discovered that they had been barbarously murdered, their car- 
jiage burnt, and the horses killed ! The innkeeper and his wife 
being convicted of the Grime, afterwards sufTered capital punieh- 
.ment on the ^pot where it had been committed. 

Descending &om these thinly peopled heights, the toardler's 
eye is gladdened by the 'jnospect of vaileys of a cheerful and luxu- 
riant character. " It would be perhaps difficult," says Mr 
Scrope, " to find in any range of mountains scenes which present 
a more exquisite combination of beauty and magnificence than 
.some of the valleys of the B^-Vivaraie, so little visited by 
JiuDters of the picturesque. The rich glow of their chestnut 
forests, tinted by a soft and brilliant atmosphere, is far more 
adapted to painting than the cold transparent colouring of the 
Alps and Pyrenees, their pine forests and waterfalls ; nor can the 
outline of their masses be considered as much inferior in grandeur. 
[This we hesitate to admit.] The scenery is in fact that of the 
Apennines, bnt with a more luxuriant regetation than that great 
Umettoue range can support." One of Mr Scrope's most striking 
views, that of the village and valley of Jaujac, as coloured in his 
earlier edition, is a fit commentary on these remarks. 

The various tributaries of the River Ardfiche (which gives its 
name to the modem department) water these charming valleys, 
which, without being densely, are reasonably well peopled. The 
villages are tolerably numerous, and highly picturesque, The 
chief industry is the silk culture. Magnificent forests of chestnut, 
set off by their deep green mantle the picturesque forms of the 
red volcanic cones which here and there rise from above their 
foliage. But the most singular, and in some respects the most 
jiicturesque, feature of the scenery remains to be mentioned. 
Every valley, without exception (within the limits of the dis- 
tricts we are describing), contains a flow of basaltic lava, which 
seems to dispute with the stream of pellucid water the occapancy 
of ihe thalweg or trough of the ravine. The water, however, 
proves itself no contemptible antagonist to the massive beds of 
blue-grey stone which in order of time first made good their pos- 
session of these glens. Gutta oauat lapidem was sever more 
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pi^nantly illustrated ; and the result is, in several instances 
basaltic colonnades of stupendons m^nitude, and almost va- 
equalled regularity of geometrical figure, at the foot of which the 
torrent flows, and over which, by a slow bat sure process of uq- 
derminiug, it gradually obtains the advantage. These lava streams 
may in every instance be traced to their origin iu the volcanic 
cones before mentioned, which have a etriking analogy, geologi- 
cally speaking, with those of Clermont, though, owing to their 
accompaniments, they are infinitely more picturesqae. Like those, 
they rise from gneiss; and in a majority of instances seem to have 
expended their entire enei^es in giving birth to a single lava 
stream, since the date of which they have been perfectly quiescent. 

The chief points of the volcanic geology of the Bas-Vivarais 
were tolerably well described, exactly eighty years ago, by Faujas 
de St Fond, according to the extent of his information and the 
science of that time. Mr Scrope's work had the great merit of 
recalling attention to this district, although, even since its publi- 
cation, but a very small number either of travellers or geologists 
have been tempted to explore its charming recesses. We may 
here add, for their information, that (unless a great improvement 
has taken place of late years), the only tolerable quarters would 
be found at the little watering-place of Vals. But those whc prefer 
beauty to comfort will find themselves more favourably situated 
in the romantic vill^e of Thuetz, at the foot of the volcano of 
Moul eyres. 

In conclusion of the whole subject, we quote the following 
general remarks of Mr Scrope on the volcanic formations of central 
France : — 

" Although the evidence of their more or less degraded appear- 
ance and position proves the volcanic rocks of central France to 
have been erupted at many distant periods, and not at any one, 
two, or three epochs alone, yet there is reason to suppose some of 
these eruptive periods, more or less prolonged, to have been of 
extreme or paroxysmal energy. This, indeed, would only be in 
accordance with the habitual laws of volcanic action. To the 
earliest of such periods we may ascribe the prodnction of the 
three chief volcanic mountains — the Mont Dore, Cantal, and Mezen. 
Thisoutburst seems to have commenced towards the close of the de- 
position of the Miocene lacustrine strata. Several, likewise, of the 
independent basaltic beds that cap the highest hills of that for- 
mation, as well as those of calcareous peperino, in the middle of the 
basin, belong evidently to a date quite as early. The larger 
proportion of the chain of Pujs, of the Monts Dome, and Haute 
Loire, especially the latter, must he attributed to another and 
comparatively recent eruptive era, which, from ihe evidence of 
organic remains found in the underlying alluvia, is referable to 
the Pliocene age. In the long interval between these two periods 
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very many eruptions certainlj took place from openinga on the 
flanks of the volcanic mountaias, as well as along the eastern face 
of the Limagne and For^z — eruptions whose lavas are found at 
varying heights above the existing river courses, and which, there- 
fore, cannot be referred to any single epoch. And again, the most 
recent lavas and cones of the Monts I>dme and the Bas-Vivarais 
have evidently broken forth at a yet later period — the Post-Plio- 
cene ;— probably even since the appearance of man in the country 

although several species of the larger mammifers, now extinct, 
were contemporaneously it inhabitants." (Scrope, p. 209.) 



Tenerife, an Aelronomer'a Experiment ; or, Specialtiet of 
a Residence above the Clouds. By C. PiAZzr Smyth, 
F.II.S.S. L. and E., &c., »fec.. Her Majesty's Astronomer for 
Scotland. 

In early youth, the dullest of mortals drinks in greedy draughts 
of pleasure from im^nary pictures of foreign lands. Who haa 
not heard the roar of Niagara \ Who has not caught the tinkling 
sound of the sheep-bell on the hill-sidea of Palestine 1 Who 
has not watched the fishermen as they dragged their nets to the 
shores of the Lake of Genesaret ? Who has not ventured a 
trembling peep into the crater of Etna, or pitched a sod into the 
boiling Geyser t So vivid are these day-dreams of our boyhood, 
that they' often eclipse our real experiences, and weave for us a 
&ncy web of our own imaginings, from which we cannot free our- 
selves. To what ear does not the mention of the Peak of Tene- 
ride develope a dormant mental photograph of a lofry mountain, 
whose summit pierces the clouds, and whose base ia washed by 
the ocean 1 

Our readers will observe that we are indulging in a spice of 
■entimentalism ; but they will pardon us when they learn, that in 
doing BO, we are bidding such things farewell for ever. The rich 
old pictures from " Clarke's Hundred Wonders," which used to 
come trooping up from the storehouse of memory on all occasions 
to aid our dull imaginings, are being gradually blotted out. Scylla 
and Charybdis vanished, we don't know how long ago. The 
Maelstrom has received its quietus from the magic touch of Lord 
Dufferin. Mont Blanc, even, has lost its supremacy, since it 
has been' done by English tourists without a guide. But Tene- 
rifie — the ocean sugar-loaf — still remained, until these vile photo- 
stereographs, with which the work before us is illustrated, revealed 
the unpalatable truth that the modem Peak is no more like the 
Peak of our boyhood than Mantua is like Bome. 
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S]Hte of the humiliating diaclosnre of tliis tell-tale phota^ph^, 
the hook is Tery interesting ; and having read it from end to- end, 
we TTOture to anticipate that the report we have to make of its 
contents will induce others to follow our example. If we did Bei 
find our old imaginary pictnre of the Peak, we foxmd in its plaea 
many freak and striking pictures, both of men Mid ot scenery. 

The origin of the book is as follows : — Newtcm concludes tks 
first part of Book I. of his Optica in these words, — " Telescopes 
eannot be so formed as to take away the confiision of tJie raya 
which arises from the tremor of the atmospkere. Th» only re>- 
medy is a most serene and quiet air, such as may perhaps be 
found on the tops of the highest mountuns above the groas^ 
clouds." Impressed with these remarks, or at least with the 
ideas which they convey. Prof. Smyth, who suffers perhaps more 
than most astronomers from the position of his Observatory, had 
for some years been urging on the Government the propriety of 
allowing him to transport certain of the instruments, during the 
summer months, to the top of some hill. In his -report to the 
Board of ViaitorSi Nov. 1852, he proposed the Peak of Teneriffe, 
of all high monntains the most quickly accessible fi-om England, 
and the most easily climbed. By dint of exertioD, he at length 
induced the Lords of the Admrralty to place at his disposal thia 
sum of £500 for defraying the necessary expensea. Mr Stepben- 
lon, the eminent engineer, kindly o^red him the use cf his yacht 
Titania, of which he availed himself; and in the month of Jun« 
1856, set sail for the island of Teneri^, from which be retnmed 
in the autumn, deeply laden with scientitiG facts and unsdentifie 
experiences. These he busied himself in throwing together in » 
readable form ; and we believe he presented the whole to tka 
Government, in whose service they had been accumulated. Tha 
Government selected the scientific portion, and placed it in the 
hands of the Royal Sodety of London for publicaticHi. The popn- 
lar portion they left to the Professor's own disposal, probably (eom 
a due consideration of the value of the work as literary property, to 
which they had no clium. However that may be, Frofes8(» Smyth 
was so fortunate as to be the propriettv of his intwestiDg atory, 
and he has presented it to the pnblic in the volume b^ore uft, 
jllnstrated by twenty photo- stereographs, taken at Tarious points 
in the island. 

But it is time that we torn to the work itself. We are dis- 
posed to find fault with the title-page, — "An Astronomer's Ex- 
periment." The last word, " experiment," summons up grinL and 
dark ideas. It recals a picture of that excellent astronomer, Dr 
Lee, in the transit-room of Hartwell Bouse — the scene faintly 
illuminated by a lantern suggestive of thieves and policemen — ths 
Doctor himself sitting in solitary dignity between a oloek and a 
telescope — three of his senses oecu;^d simultaoeoosly in aeeiDg, 
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bearing, and recordiiig the important fact, that a certain itar 
crosaed Ids meridian at 3 honrs, Sm., 2'7s. nftan solar tiflM. A 
very interestii^ fact, no doabt, to the Doctor himself. Bat who 
cares wltetber the worthy man was asleep or awake at that 
hour ? Nobody does. Professor Smyth will therefore allow 
us to correct bis title-p^e to " An Astronomer's Eipenences." 
And very lively experiences they were. The book opens with th« 
following passage : — " Once wiAin the parallels of the trade- 
wind, every o&er natttral phenomenon is foond to give way b»* 
fore that grand commotion of the atmosphere." And the hnrryii^ 
of the clonds above, and of the waves beneath, seems to hava 
communicated its influence to the author's pen; for be dashes oa, 
|H«8eBtiag his readers with a slightly sketched but enjoyable pano> 
rama. We envy those who are enaUed to make a yacbt voyaf!;e. 
They can peep into nooks and crannies of the earth which ordi- 
nary travellers have no chance of reaching. But it leems there is 
some drawback to the pleasure. Professor Smyth exclaims, — "How 
she did roll ! in manner not disagreeably — for a delicate digestion 
was not disturbed." We have heard something about this sam« 
ddicate digestion (what a delicate phrase !), and are disposed to 
attribute its want of disturbance to the judicious use of stimu- 
lants. The stewards recommend champagne^ which is not to be 
thought of — essence of ginger is better and cheaper, to say no- 
thing of the temperance question. The rolling of the Titaaia had 
one good efibct. It afforded the Professor a fair test of the applica- 
bility of his apparatns for making astronomical observations whm 
the ship was in motiou. The Council of the Royal Astronomical 
Society, in their annual Report jnst issued, express their opinion 
that, " so &r as the simple tree revolver and the artificial horiz<m 
are concerned, the principle was most successfolly put to trial in 
practice in the voyage to Teneriffe," 

The party, consisting of Professor 9myth and his wife, with 
a coDpIe of sailors, land at Santa Cmz. The description of the 
[dace, and its inhabitants, brief as it is, convinces us that its 
aathor sees with the eyes of au arUst Take this specimen :— 

" When walking at mid-day in one of the basalt-paved streets, 
each glittering stone sending back the full rays of a vertical sun, 
and the gleaming houses on eith^ side affording a st^tdy white- 
hot glare of nnmitigated sunshine — what words in a northern 
laognage can express the delightful emotions, when, at the 4^n 
g^ieway of one of the aemi-Moorish abodes, we look in upon a 
grove c^ bananas I Throwing a tender green shade over the interior 
Gonrt, their grand and delicately structured leaves rise up aloft, 
catch the Beree rays of the sun before they can do mischief, re- 
oeiva them into their substance, make them give out the most 
▼ariad yellow greens ; pass them on from leaf to leaf, subdned 
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and softened ; pass them on to the oleanders fountain of rose^ 
pink flowers, to the dork green of the orange, the myrtle, and 
tbe bay ; and leare just light enough at last in the green cav- 
ern below, to show the bubhling of some tiny fountain, the welling 
heart of this fairy oasis. Our fashionables, who visit Italy and 
Spiun in winter only, how little do they know of the province of 
the aunl" 

From Santa Cruz they«rosB the island to Orotava. Hence they 
ascend Guajora, a mountain 9000 feet high, four miles to the 
south of the Peak, The ascent of this mountain, which occupies 
a long day, brings them to their first observing station. Here 
they remain five weeks. For their varied experiences in this ele- 
vated region the reader must consult the work itself. We haVe - 
apace only to. give one extract as an example of the author's play- 
fbl style : — 

" While engaged with the sailors in anacrewing the telescope 
boxes, I looked up, and lo I a little bird of the fVingilla species — 
a very little bird as compared with any that a working man would 
generally care for — came and perched on a stick that had been 
fixed in the ground close by, to show the site of on intended angle 
of the wall. A tame, innocent bird it was, not unlike a common 
linnet ; it hopped about as far as the confined area of the stick 
top would permit, now to the right, now to the left ; then, 
stooping down, wiped both sides of its bill cleverly on the edge <ii 
the wotid ; looked up at us archly and merrily again ; and once 
more began hopping backwards and forwards as at first, in azimuth, 
if I may be allowed bo to say. In fact, it performed its part so 
prettily, that with my head full of expected canaries on this the 
highest island of the Canary group, I asked our interpreter by 
what name he called this exemplary little bird of the brows 
plumage. He looked at it, and started, quite sportsman-struck, 
as if he had seen a stately antelope. Without answering my 
question, he called Manuel's attention to the diminutive fowl, not 
five feet off, and he looked also ; then they both had a long and 
animated discussion, at the conclusion of which the interpreter 
turned round and assured me, with infinite empressement, that 
' the bird wag remarkably good eating ; and that if he had only 
his musket with him, he would shoot the creature then and there.' " 

Having completed their observations at Guajara, they remove 
to the'Feak itself, and station themselves on Alta Viata, 10,700 
feet above the level of the aea. Hitherto, no attempt had been 
made to bring up the largest instrument. Kor did it appear very 
easy to transport it to the mountain, owing to the weight of the 
packages in which it was distributed. N^ow, however, the Professor 
resolves on making the attempt. Descending to Orotava, he has 
the good fortune to &11 in vrith a German watchmaker, by whose 
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skill he is enabled to break the iDstrument into smaller pieoea, 
and, having done this, finally to convey it on the hacks of mules 
to faia lofty observatory. 

It is to be regretted that the season was now pretty tan ad- 
vanced, BO that only a few of the various phenomena which so 
clear an atmosphere might have revealed could he noted ere the 
storms of autumn compelled the astronomer to beat a retreat. 
The following extract will show what is the state of things in 
that region :^ 

1' The usual mere streaky bands which cross the disc [of Jupiter] 
became resolved in the telescope, under high powers, into r^ons 
of cloud. The brighter spaces were the clouds, and their forms 
were as characteristically marked, and were drifting along as evi- 
dently, under the influence of a rotation wi&d, as the cumuli and 
cumulostrati which the terrestrial !N.E. current was at that mo* 
ment bringing past TeneriSe, before our eyes and under our feet. 
On each of three nights that I made drawings at the telescope of 
these Jovian clouds, the effect of the planet's lotaljou was abun- 
dantly evident ; while, in addition to this, there were minnte 
changes in the relative positions and forms of the vaporous masses 
in either hemisphere that indicated as well the presence of winds 
OS the ephemeral nature of mist. 

" Far more striking, however, was the testimony borne hj the 
more constant forms of the cloud, seen best toward the equatorial 
part of the planet At this tract, one could not gaze long without 
acquiring the impression of looking at a windy ^y ; the whole zona 
of vapour seemed to be in motion, while, &om its ragged edge, 
portions were torn ofT, and were driving along, some of them rolling 
over and over, and others pulled out in length and rearing 
up towards the fore part, like a sailing boat scudding before a 
gale." 

The concluding ohapters are devoted to the Lowlands of Tene- 
riffe. Perhaps ^ese chapters will, by many persons, be regarded 
as some of the moat interesting and instructive in the book. Wo 
dare not extract largely from them, but our readers will certainly 
thank us for giving them the author's remarks called forth by a 
ramble in the cactus gardens. These gardens are cultivated for 
the sole purpose of the growth of the cochineal inaect, now the 
chief support and mainstay of the island : — 

" The circumstances of the introduction of this new industrial 
resource bear quite a providential aspect. Who would have 
thought in 1833 that the years of the grape vines of TeneriSe 
were numbered X Had it not been a vine- producing country for 
800 years, and what was to prevent it going on for ever ? said 
naturalists of non-secular progress. So, when a native gentleman 
introduced the insect and its appropriate cactus from Honduras in 
that year, bis friends thought him a simpleton ; and the country 
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people destroTod his plantations at night, becanee they were an 
innoration not to be tolerated in a land of grapes. 

"The Government, however, happily snpported the spirited 
improver ; and, though at the expense of an agrarian disturbance 
now and then, some cochineal and cactus were preserved in the 
out-of-the-way parts of the island. 

" Time passed, and the vine disease fell on the land. The frnit 
withered, the plants died, starvation stared every one in the face. 
Orotava, so frequently visited before by Americans anxious to 
exchange deals and timber for wine, was soon entirely deserted by 
that calculating people. Then came the experiment, cochineal- 
growing in the abandoned viaeyards. It sacceeded to admiration. 
The insect propagates rapidly, and its em}»yoB spread from hand 
to hand. A furor in its favour soon took the people, and haa 
not yet subsided. Spare land, gardens, and fields were all turned 
into cactns plantations. Within six months after setting out the 
leaves, harvesting may begin. Such a profitable investment of 
the land was never made before. An acre of the driest ground 
planted with cactus was found, we were told, to yield 3 lintel, 
that is 300 lb. of cochineal ; under favourable circumstances, 
600 Ib.^ — worth £75 to the owner." 

Thus, the loss of the vine has turned out, to the south of the 
island especially, a real gain, by the wise working of that Power 
which " &om seeming evil still educes good." With this impor- 
tant leason we close our extracts from a work rich in novelties. 
The iDnitrations are in themselves a characteristic feature of no 
mean value. Either from the language which they address to the 
eye, or from that which the author addresses to the ear, we are 
left in a delightful state of confusion as to whether we onrselTes 
have not been in Tenerifle — have not sat on Guajara, where cloud- 
land formed our lower world. We have learnt, at any rate, from 
this "experiment above the clouds," to comprehend the words of the 
sacred poet when he says, speaking of the majesty of Jehovah,^ 
" The diouds are the dust of His feet." 



Memoirs of Hugh E. StriekUmd, M.A., Deputy Reader of 
Geology in (A* University of Oxford. By Sir William 
Jakdine, Bart. TPitt a Selection from his Printed and 
other Papers. London ; Van Voorst. 

The difficulty of r^odering biography impartial is considerably 
increased, when the bond of union between the author and the 
subject of his memoir is a nearer tie than even that of friendship 
proceeding &om a similarity of tastes and pursuits ; but to this 



1 



fbyCoOglc 



Memoirs of Hugh E. Strickland. 131 

difficulty Sir William JaHiae is not insensible, and that it is not 
insnnnountable, we have evidenca in the judicious volume lately 
brought before the scientific public, entitled " Memoirs and Papers 
of H. E. Strickland." 

The memorial of Strickland's private character ia a tribute to 
his memory offered to his family and friends, and there is little 
tfa&t even the general reader would wish omitted ; while the col- 
leotion and reprint of his scientilio writings will alone command a 
place for this work in the library of every student of natural 
history. 

Hugh Edwin Strickland was bom in 1811 at Righton, in York- 
shire, and was the son of Henry Eustatins Strickland, a younger 
son of the late Sir George Strickland, Bart., of Boynton, and 
Mary, the daughter of Edmund Cartwright, D,D., F.R.8. His 
childhood appears to have been an earnest of his after life, for 
the most'decided trait in Strickland's character as a man was 
the " distaste for all ez^geration," and " the minute attentiou to 
det^s," which Sir William records as a characteristic of bia early 
boyhood. At Oxford he attended the lectures of Dr Buckland ; 
but it is evident that he had already formed opinions on the great 
science of geology, which were afterwards to be matured and mo- 
dified by much attentive study. 

Notes were tak«i, from bia boyhood, on all kinds of subjects, 
" of thills seen and to be seen, of books read and to be read;" 
memoranda on " geology and zoology, statistics and antiquities, 
mechabics and literature ;" and he left Osfoid strongly imbued 
with that love of science, which was afterwards to be developed in 
the wise and thoughtful man. Soon after he left the university 
we find him busily engaged on the geology of the Great Severn 
Volley, aaaisting Mr Greenough in the construction of his geolo- 
gical map, and a coadjutor of Edwin Lees, the botanist, in colour- 
ing geologically a map of Worcestershire for the Natural History 
Society of Worcester. " A most remarkable production, consi- 
dering that the ' SUurian 8yst«m' had not appeared, and that most 
geologists were ^1 abroad ' On the Geology of the Malvern and 
Abberley range.' "• 

The important discovery of marine shells, by Mr Jabez Allies, 
in the gravel of Kempsey and other localities of the old Severn 
Straits, waa communicated by Strickland to Mr Mnrchison (now 
Sir Roderick) ; and to no one, save the Rev. T, T, Lewis of Bris- 
tow, and the late Dr Lloyd of Ludlow, does Sir Roderick Mnr- 
chison owe more acknowledgment of assistance in the preparation 
of his famous work, " The Silurian System." 

An interesting account of a tour to Auvergne and to Asia Mi- 
nor ia ^ven from Strickland's own journal, illustrated by plates 

* Tmu. HftlTern Field Club. Praudent's Address, 18G5. 
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from hit aketdies. Mr Hamilton, lately the President of &e 
Geological Society, waa his compaoioD, and this tour led to several 
important geological and ornithological papers. Respecting the 
migration of birds, some interesting facts are recorded, " The 
■ong thrush is a winter visitant to the vicinity of Smyrna, and 
with it some of the birds only seen in Britain during the winter, 
such as Tunfut pilaris and iliacut, and Fi-ingiSa montifrinffiUa. 
The plate of " Emberita einerta" (Strickland), a beautiful bunting 
discovered near Smyrna, is one of the most life-like specimens of 
lithographic art we have ever seen. 

On his return to England, Strickland's attentJon was directed 
to " Home Geology," and we find him in almost constant corre- 
spondence with Sir K, iUurcbison, and re-editing the " Geology of 
Cheltenham," in conjunction with Professor Buckman; while 
the working nataralists of his own neighbourhood found in him 
a ready friend when they required assistance and information. 
His papers (m local geological phenomena, printed in the second 
part <rf the volume, are very important. 

The interesting inquiry into the " Vitality of Seeds," the " Ee- 
form of the Nomenclature of Zoology," " Fossil Entomology," 
and the " Nomenclature of Colours," were subjects to which he de- 
voted much attention ; and we find him also greatly interested in 
the surveying expedition of H.M.S. Beacon, as is expressed in a 
letter to his friend, the distinguished Edward Forbes, who tiben 
expected to travel over much of his- former route in Asia Minor. 

In 1843, the editing of the " Bibliographia Zoologiie," Agassiz, 
for the Bay Society, occupied much of hia time; and it is evident 
that Dr Johnston of Berwick, Sir William Jardine, and Strickland, 
may be considered the founders of the " Ray Clnb," the original 
.conception of which was " sketohed at Cork by Strickland." 

On the publication of the " Elements of Physio-philosophy," by 
Ixirenz Oken, the Ray Society fell somewhat into disrepute, and 
Strickland's letter to Professor Bell is very characterislac. " It 
would undoubtedly have been more prudent in the Council not 
to have published it" — " but though I regret that the Ray So- 
ciety published tlie work, yet I am glad, in the abstract, that an 
English translation of Oken has been published. Unquestionably 
the greater part is nonsense ; but the *ork is interesting, first 
psychologically, to observe the kind of nonsense which a powerfiil 
mind produces when it attempts to grapple with subjects which 
arc beyond the reach of the human &cnltiea, and when it deserts 
the Baconian or inductive mode of reasoning. It is a kind of 
nonsense very different from the trash which inferior minds pro- 
duce abundantly in these days. In one of the early volumes of 
the Ray Society, he translated and superintended the publication 
of the Report on the state of Zoology in Europe by Prince Luden 
Bonaparte. 
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On the 23d of July 1845, Hugh Strickland waa married to 
Catherine, second dai]ght«r of Sir William Jardine, Bart. To 
this lady's pencil we owe most Of the beautiful plates which enrich 
the Tolume before us. 

In 1846, we findhim engaged on the "Ornithological Synonyms," 
one roluine of which ia publiahed and edited by Mrs Hugh Strick- 
land and Sir William Jardine, and in which, we are informed, " 620 
separate works are quoted Irom ;" at the same time, he had on 
hand the " History of the Dodo," in conjunction with Dr Melville, 
and the editing of the " Bibliographia," for the Ray Society. This 
tremenduna work told, however, on his constitution, and it was a 
general remark that Strickland waa becoming " prematurely old." 
In 1 850, he was appointed successor to Dr Buckland in the Geo-' 
logical Chair at Oxford, when he became justly popular with the 
students of natural history, though both Buckland and Strickland 
would have been more juatly appreciated at ITew York, or ttt 
Edinburgh, than in Oxfcwd ; yet " Oxford was his darling," and 
"no opportunity waa let slip to improve, or reform, or exalt her 
among universities," ' 

The manner of Strickland's death ia well known ; he waa run 
over by a railway train, while engaged in examining a section on 
tbe Manchester, Sheffield, and Lincolnshire Railway, near Retford, 
after the meeting of the British Association at Hull. Two trains 
happened to be passing each other, and his attention being fixed 
on an advancing coal-train, a passenger train rushed on him un- 
seen and unheard. " Death muat have been instantaneous ; there 
could be no pain, not even a momentary feeling of alarm and fear." 
*' It would be contrary to the objects of this memoir," says Sir 
William Jardine, " to write of his private virtues, or enter upon 
the griefs and sorrows of near relations and friends;" still, few 
men had more triends or have been more beloved than Hugh 
Strickland. Thp memorial windows of Dcerhu'st and Watermoor 
churches were not erected to the memory of the geologist and 
ornithologist, but to the priend who was ever ready to hold out 
the hand of kindness to those who engaged in similar pursuits, 
who was never puffed up with the idea of his own consequence, or 
affected the impertinence of hauteur to those who were beneath him 
in position or repute. ' Hugh Strickland had a right kindly 
HSA-BT, and the members of the three Natural History Field 
Cluba, who erected those atained-glass windows to his memory, 
thought as much of the uan as of tbe fhilosofher, in these testi- 
monies of their regard and esteem. Think well of this, ye dys- 
peptic philosophers, who cultivate the head, but not tbe heart. 
Hugh Strickland combined gentleness with wisdom, and simplicity 
with knowledge and moral worth, or there had been no memorial 
windows in the old grey church at Deerhurst, or the more modem 
structure at Watermoor ! • 
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Not that we would for one momcDt detract from his olfuni to 
rank among the foremost of our ^tish tiatQralists. Aa a geo- 

' logist, we have no hesitation in declaring, that he was one c^ ^e 
soundest, most really philosophical of those who have any claim 
to the tiUe ; and as an ornithologist, we remember that Prince 
Charles Lucien Bonaparte thus addressed a parcel of bird's skins 
to him at Oxford, " To H. E. Strickland, Esq., the great English 
Ornithologist ;" and Prince Bonaparte's is no mean opinion. It 
is not possible to read the list of his collected writings without 
perceiviog that " his acquirements in literature and general science 
were of a very high class ;" and the lovers of literature and science 
owe their best thanks to Sir William Jardine, for collecting and 

- preserving the fruits of so much labour and perseverance, which, 
no doubt would have assnmed a more conuecied form had the 
days of their lamented author been " longer in the land." 



Addrees to the Meteorological Society of Scotland. By James 
Stark, M.-D,, F.R,S.E. Head before the General Meeting 
of the Society, 18th January 1858. J. Meusies, Edinburgh. 

Observations in Meteorology, being chiejtg the results of a 
Meteorological Journal, kept for 19 years at Swaffam- 
Bttlbeck in Cambridgeshire. By the Bev. liEONA&D Jbntns, 
M.A., F.L.S.,&c. 8vo. 1858. London : Van Voorst. 

Information taken from the Log-Books of Herring Vessels. 
Published by the Eoyal Meteorological Institution of the 
Netherlands. Translated by the Board of Trade. 8vo. 
1858. Zx)ndon : Eyre and Spottiewoode. 

Scotland has a Meteorological Society, but how long that may 
he is another question. At the meeting of the British Associa- 
tion in Glasgow in 1855, a resolution was passed by the general 
council, strongly encouraging meteorology in Scotland, and a few 
gentlemen formed themselves into an association for the purpose 
of organizing a regular system of observation. By them a pro- 
spectus was issued for the institution of a Meteorological So- 
ciety; about 200 members enrolled themselves and guaranteed a 
subscription for three years ; and the Address, of which the title is 
given at the head of this article, is a summary of the transactions 
of the Society for the bygone year, drawn up hy its Secretary for 
the use of members. 

Meteorology had long been viewed in Scotland with mnch in- 
terest ; her variable seasons bearing so much on personal comftM 
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and health, — of so much importance to the husbEtsdman or gar- 
dener, — to the Bailor or sea fishennan, gare it an irresiBtible in- 
teiest ; and observations and n^sters were kept by numerona 
parties of almost all ranks and conditions, sometimes onlj* as a 
private recreation, bat at times with the higher attempt of ob- 
taining an insight into the average climate of the district. But 
these observationa, however carefully registered, sometimes fbr 
a lengthened period, conld not be used for any general pur- 
pose. Comparison of instrnments, elevation above the aea-level, 
time of r^stration, and many other points had not been worked 
npon a regular system ; and the resnlts consequently conld not be 
placed in comparison, or any focts based npon them ; hence, oom- 
tHoatioii among the observers became essential, and no better plan 
could be devised than the establishment of a society each aa that 
instituted at the Glasgow meeting of 1866. By this time also, the 
utility ^d importance of meteorology was publicly recognised in 
America and on the continent of Europe. The observations made in 
the former country in relation to the winds and storms ranked as 
the most important modern results in this department; and in these 
coQDtries government lent its aid from the public purse. The 
sanatory condition of a country is materially regulated by atmo- 
spheric changes ; andwhatiatheutilityofa public board of health, 
with an expensive staff, if the affecting causes are not attended to % 
The interests of agriculture are intimately eonnected with the 
changes of the.wead^er, and the mysterious appearance and pro- 
gress of diseases which have attacked vegetable products, both at 
home and in foreign countries, even to*the complete cessation of 
the culture of particular plants of great economic value, has been 
mainly dependent on particular states of the atmosphere. Coming 
changes and storms are known tt> the hardy fishermen of coasts 
and islands long before the landsmen would discern anything in- 
dicating their approach ; but instruments prepared by science give 
wamii^ sooner than even their practice and instinct ; and the 
animals sought for, and for which hundreds of lives are yearly 
risked, are themselves under atmospheric influence, and a>me and 
go as the changes bid them. It is curious, then, that other govern- 
ments should appreciate the importance of meteorological research, 
and should support investigation, and that France and Prussia, 
Austria, Uussia, Holland, and America, should all patronize and 
foster, while the government of Great Britain should stand by, and 
let private enterprise and private societies take up the subject ; and 
not only stand by, but do so with a perfect apathy, almost even 
throw discouragement on what so concerns the welfare, and might 
somewhat regulate the commercial enterprise of the more northern 
portion of their country. It is true that Her Majesty's govern- 
ment instituted a meteorological department in England, with a 
grant, to " carry on observations at sea;" and the observatory at 
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GrMDirich hu s grant for a similar purpose. Wh^, then, are the 
Scotch ol»erTBtJons refused to be recogniBed or moderately as- 
USted 1 The Registrar-Geiieral makes use of the Scotch Soaet/s 
fetnms, and publishes them with his tables of mortality and dis- 
ease. The Uydrographer and surveying officers to the Admiralty 
avail themselves of the same returns in relation to the time and 
level of high-water on the Scotch coasts i* and thus their accuracy 
and value are acknowledged, but nothing has yet been allowed to 
assist and carry on obserrationB bo important and bo generally in- 
teresting to the people of Scotland, t 

We have been rather led away from our object, which was to 
notice Dr Stark's Address ; but the anomaly of the position of a 
society of Buch importance, working unaided, almost under dis- 
couragement, while ita operattous wore recognised and made UM 
of hy government, has carried us into the preceding remarks. 

A deputation waited on the Board of Trade in April last, but 
Mr Henley thought the funds at hia disposal were not applicable 
for Scotch meteorology. Application baa been since made to 
Lord Derby, and it is trusted that common sense and justice will 
induce government to grant assistance ; if not, the Scotch Meteoro- 
logical Society may cease to exist, as the three years for which 
the subscriptions were guaranteed have now expired. It was 
confidently expected, that when the Society was established, and its 
abililies fairly tested, that it would have received the aid of 
govemment ; and it asks it now, not as an embryo speculation, but 
as a society vhich, as far as its means permitted, has been of use 
both to the general and scientdfio public. 

Dr Stark's excellent Address gives a summary of the proceedings 
of the Meteorological Society of Scotland for the past year, with 
observations drawn &om the returns which have been already 
obtfuned. lu January 1867, returns were made by 48 persons 
from 36 regular stations; in January 1858, these had been iiH 
creased to 68 observers at 48 regular stations ; and the returns 
thus obtained, as we have already mentioned, are made use of by 
the Registrar- General and by the Admiralty. 

In treating of a subject, one of the most important within the 
range of meteorological observation, — the influence of the condi- 
tion of the atmosphere on health or sickness, — Dr Stark con- 

• ThB Board of AdmlraUj h»vs L.IOOO allowed !■> them for " meteorologicil 

The uiDuaJ grsnta to Societlm and InatitHtloQi in IStT^e are i— 
BnglaDd, . L.16,240 

Ireland, . . . 31,i00 

Srotland, . ' . 3,963 

t The Kojal Soeietj of London ha* a grant from government of L.1000 an- 
nually placed at ita diipoaal, to ncouragt reuarck and taptrivieiit. VTbj 
should the Royal Society of Edinburgh not alio hsTe a grunt, say L.600, for 
eimilBT purposes I Are it* members leu trustworthy, or do they stwd loner in 
the Male of science) 
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nects it with the increase of tanperature and decrease of moiK 
tore. Thns, in 1856, during &e third qnarter, and including July 
snd August, the mean heat was 64°-8', the (all of mn 10-85 
iBch^, the deaths over Scotland during that period 12-864 ; 
while in the same period of 1857 the heat was 68°, rain 7*86, 
the deaths 14692 ; or en increase in the latter of 1-828. The 
increaBe in the number of deaths is stated to be chieflj owing to 
the prevalence of bowel complaints. These are the facts brought 
oat, and they are no doubt true as stated ; bat the result is per- 
haps not the true one as a general average over Scotland, as the 
increase of mortality would probably depend on the town popula- 
tion. We have generally looked upon a high temperatora, and dry, 
or moderately dry weather, as favourable for health in the country; 
whereas in a town, more particularly if the drfunage is at all de- 
fective, the very opposite will be the case, from the heat acting on 
all the impurities of the aewers, and the Beauty Eall of r^ pre- 
venting all clearing out. The driaking-water itself often becomes 
impure, and this ia generally accompanied by bowel complaints 
or other derangements of die syatem. In this view we may 
possibly be mistaken ; but it would be more correct, we think, 
to take the town, egpecially those above a certain population, 
and the country mortality separately. The great matter is 
the collection of facU: we have too few yet to generalize upon, 
and without a society and system they cannot be obtained. It 
is very evidmt that attention to the state of the atmosphere, and 
providing for periodical heats and changes, the recorrence of which 
may be predicted &om meteorologital experience with great 
accuracy, become as necessary as a police. As such, it is daily 
receiving more attention ; and in the University of Edinburgh, Dr 
Laycock devotes some part of his coarse of lectures to Medical 
Meteorology. 

Another important point in Dr Stark's Address is the theory 
that storms are periodical, and that, therefore, their nppearance 
may be predicted and consequently guarded against 

" That all our great storma are dependent on, and are inl^ral 
parte of these atmospheric wavea, I think there cannot be a rea- 
sonable doubt ; and as the causes which give rise te the produc- 
tion of theae great waves are not dependent on local influences, we 
are naturally led to conclude that they must be produced by fixed 
causes, whose sources have not yet been iuveatigated, but which 
probably act with as much regularity as the moon on our tidea, or 
the sun on our trade-winds. Should this prove to be the case, 
then the recurrence of great storms might he predicted with a de- 
gree of certainty, of which, till this moment, they have been 
deemed incapable." 

And be continues, " That they recur with regularity at certain 
fixed periods, I have not the slightest doubt." Two storms are 
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particularly noticed as iUostratijig this fact m Great Britain : 
th« 0D« occurs from the 19th to tlie 23d November, and depends 
on the trough or hollow of the great November atmoBpheric ware ; 
the other takes place on or about the 7th Febroary, and in pnx^ 
of the perioilicity of the latter the following facts are stated : — ^In 
1843, the greatest depression of the barometer, an<J the ttorm, 
occurred upon February 3d; in 1844, on 6th; 1846, on 3d and 
6th; 1847, on 6th; 1848, on 9th ; 1866, between 5th and 6th ; 
-and in 1857, on the 7th. The confirmation of Has periodicity of 
'Storms would be of immense importance ^ and their recurrenoe in 
Jf ovember and February will now be watched over the whole land. 

The mean temperature of Scotland, temperature of the aea, 
rain-fall, and many other points, are treated of, so far as the 
observations and returns of the Society bear upon them; and 
altogether this Address is well worthy the perusal and attentive 
consideration of our countrymen. 

The " Observataons in Meteorology," by the Bev. L. Jenyns, is 
written with the painstaking care which characterizes all the 
works of that gentleman ; whatever he states as a fact may be 
relied upon. It is, however, of a local value only ; and is just an 
instance of what is often done welt privately, but which it is diffi- 
cult to turn to the general public use, being nnconnected with any 
system or society. Mr Jenyns states — " It is simply an attempt 
to give a general character of the weather and seasons as noticed 
in that part of England in which the obserrations have been made, 
and to point ont the ordinary conditions under which weather- 
changes seem to take place." It contains a great deal of original 
observation, and many hints which will assist the meteorologist 

The pamphlet translated by the Board of Trade we have printed 
entire at p. 50 of this number. The Board has scarcely done 
it justice in the translation, which we have not ventured to alter 
materially; and we hare printed it to point out the practical 
applicability of Meteorology to a direct matter of commercial 
importance. 



EXTRACTS FROM CORRESPONDENCE. 



Letter from Br W. Balfoitb £aieie to Dr Christison. 

Encahpheitt hbak Jeba. 
ElVBR Ew6ra, IstJanuaiy 1868. 
Here we have had our mishaps. We lost our ship (The Day- 
spring) by striking on a sunken rock on the 7th Octob^ last, and 
ever since we have been living in tents and open mat huts. I 
look upon our living here so long, without losing a man, as a kind 
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of triumph in its way over those who call th« A&icftn climate ao 
deadly, aa we coald not have landed under more unfkroonible 
circnmstances. Totally unprepared, havings to leave the ahip at 
a few minuteB' notice ; working all the first day on ft sandbank 
or in the water ; tired, fasting, depressed at night after the ex- 
citement ; sleeping on damp ground, having our temporary tent 
blown in the first night by a violent tornado and ourselves 
drenched ; living for two days in the middle of a marsh ; working 
hard ten or twelve days in a hot sun, in carrying our effects up 
to a small height ; erecting tents and huts ; removing things from 
the wreck, &c. ; and having every day or two heavy tornadoes with 
tremendous rain, and this, too, just as the marshes were beginning 
to dry up fuid the river to fall, the most unhealthy period of the 
year. According to rule, half of us at least should have d^ed. 
Every one of us had fever ; some, as myself, severely, with re- 
peated ague sciznres ; but here we are alive and well, and hard 
at work, though without Evropean food, neither wine nor spirits, 
and living almost entirely on native food. Our drink, until we 
got a little tea and coffee from Lagos a few days ago, was an in- 
fusion of roasted and bruised Indian com. For sugar we have 
a very inferior honey, and our night light is from Shea butter, 
burnt in a rude native lamp. The nicest country dish is a stew 
ijf yam and fish, or fowl cooked with fine palm oil, which is most 
palatable, indeed nnusually so. Falm oil is easily digestible, 
and slightly laxative. A nice evening drink is made by mixing 
ronghly-ground rice with water and sweetening with a little 
honey. Our vegetables are yam, sweet potato, ochro, and, for 
those who like them, onions. Onr bread is of native ground oom, 
either maize or z^ro. We drink, when good, native beer and 
palm wine ; and onr fmits are papaw [Carica Papaya), banana 
{Mitta lapientum), plantain (Jftua paraduiaca'), and gronnd-nut 
(Araehit hypogea). 

Around this spot we have collected nearly 700 speraes of 
plants, and by living ashore and watching them, have got them 
in different stages. We have discovered several new palms and 
a real African bamboo. I have several new grains and a nu- 
merons collection of &uit3, pods, and seeds. By living here so 
long I have learned much of native products and manufactures, 
and I am working hard at the Flilo or Ful&ta language, while Mr 
Crowther has taken up the Nfipe, that of the country we are in. 

I have had my parties out also, and have had the route from 
this to Lagos surveyed and opened, and the river as far as Blisa, 
Our encam[mient is about twelve miles beyond B&bba. What I 
gave you aa palm kernel oil is not so, but the oil of commerce 
purified and refined by being twice boiled with water and skimmed 
off. The kerne! oil is of a dark coflee colour, occasionally of a 
pale brown, and is here chiefly used for burning in lamps, the red 
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refined oil being used for food. The shea batter-tree is abnndant 
here. It ia at preseot in flower, and shows panicles with beauti- 
fal white blossoms. We have found two varieties, one being 
more nmbellata in its inflorescence. We have several gnms, and 
have already traced some to their sources ; also several native 
dyes, I am getting sections of maaj of the palm stems, espe- 
^allv the oil-palm, the Kaphia or wine-palm, and the Borassus or 
foa-palm. Each of these, as well as tfae coco-palm and date, has 
a peculiar figure and outline, and can, after a little practice, be 
easily distinguished. I have also traced all the mats of the na- 
tives to their sources, and found out the dyes used for them. We 
got also an excellent fibre, making a capital rope, Irom a species 
of Hibiscus, easily cultivated, and which would form a good com- 
mercial article. If I am duly supported, I am so much in the 
good graces of both chiefs and people along the river, that I could 
with but little tronble firmly establish British inflaence, and lay 
the foundation of a very eitensive trade in shea-butter, ivory, 
palm-oil, ootton, indigo, gum, wax, &c., &c. My zoological col- 
lection BU^red much by the wreck, and several boxes of good 
skins and skeletons were ruined ; bnt I am doing what I can to 
replace them ; and, especially in birds, fishes, and insects, I am 
rapidly advancing. I have already, particularly in the case of 
fishes, many novelties. I have also some'good specimenB of rep- 
tiles. 

We have learned to eat and relish hi]^potamuB flesh, and 
some targe river tortoises yield excellent turtle soup. So you see 
we are also attending to the cuisine. 

Such, then, is a rapid outline of our proceedings of late. 
Scarcely a day passes without some novelty or addition to oar 
store, our last one being a pretty purplish-blue Nymphgea. J am 
now anxioosly expecting a steamer to carry us off and enable us 
to make a fresh start. Our present daily range of temperature 
(this being the dry season) is from 34' to 38°. Yesterday it was 
41°, viz., from 60° to 101° F., and this in a large well- ventilated 
mat-house. At this moment, with a cool breeze blowing at 12'30 
F.M., the thermometer close to one stands at 95°. 

Wm. Balfovb Baikib. 

Letter from Dr Hbctoe to ProfeBSor Balfoub. 
FOKT Edhontom, 
Saskatchewan, 5th January 1858. 
Dbab Dk Balfoub, — I had hoped to have been able to have 
given yon a long account of onr movements since I last wrote to 
yon, bnt I mnst defer it until I have an opportunity in spring, as 
the gentleman in charge here is obliged suddenly to send off the 
winter express this afternoon instead of the i2th, as he intended 
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to do. I hare just arrived here alone as regards the rest of anr 
party, who are at Fort Carlton, about 100 miles &om this, and 
Trhere our winter quarters are. Captain FaUiser had to retam to 
the civilized world on business during the winter, and he left me 
in charge, with the work of eng^ng men, and making other pre- 
parations for our trip next year. To do this I have had to make 
a winter journey widi Aaga and snow-shoes to this place, to see 
the principal factor for the Saskatchewan district, and I shall have 
to coDtinne on to the mountains before I return. I enjoy the 
winter travelling very much, although at first I found it rather 
hard work. I am in excellent health, and can stand the running 
behind the dogs famously. M. Bourgeau has made a very la^ 
collection of plants and seeds. 

A gathering of the gentlemen in charge of the various trading 
ports for the New- Years' Day settling of accounts, gave me an 
opportunity of making further inquiries about Mr Jeffrey the 
botanist that you wished to hear about, and who has gone amiss- 
ing. I have seen a gentleman who travelled up to the head 
water of the Little Fork of Frazer's River on the west side of the 
mountain, and there he left him. Mr Frazer, who was in charge 
of Jajspar's House at the time, says he came up in December 1861 
along with the winter express, and that he remained at this fort 
(Edmonton) till February,' when he left to cross the mountains on 
snow-shoes. He remained some time with Mr Frazer at Jaspar's 
House, and then started to descend the Columbia along with Mr 
Clouston. I sfaidl try and hear from the latter gentleman what 
became of him ; but he is at present on the west side of the 
mountains. I shall not give np the inquiry until I hear some- 
thing positive about his disappearance. All who saw him say he 
proved a most expert and hardy traveller. 

The country here is wooded with poplar and a few pines (AbUa 
alha). It is nolong time since it was all prairie, but, as seems to be 
the case everywhere hereabouts, the woods are rapidly encroaching 
on the hare plain ; so that places which were buflalo plains only 
thirty years ago, are covered with a thick growth of poplar (P. 
tremvloides). The country is divided into two districts by the 
woods, HO well marked, that it gives the character of a variety, not 
only to all the animals, hut even to the Indians. The traders talk 
of wood Crees and plain Crees ; aud tbey are quite distinct in their 
babits. Then there are wood and plain wolves, buffalo, deer, moose, 
reindeer, and many other apiraals, all distinguished generally by the 
kind which inhabit the woods being the larger, and of solitary ha- 
bits. The margin of the woodc ountry to the south seems to agree 
■with lat. 54° in this long., but in long. 106° it begins to sweep 
to the S.E., and reaches lat. 60° at Red Biver, and even 48°, in 
Ijake Superior, S. of this line. Except close to the base of the 
tnountiuii there are no woods, save on the K. and !N.£. sides of 
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[ in tlie river valleya, on their banks thftt taee the N. 
rae, with but few exceptions. 

irlton we have a mde observatory for mi^etical and 
ogicol purposes, under Lieutenant Blakiston's care, and 
ke part in making hourly observations day and night ; so 
winter does not hang heavily on our hands, 
eather as yet has been as unusually mild as last winter 
re. The deepest snow does not exceed 1 foot in this 
and in some places there is hardly enough to run the dog- 
,. The greatest cold as yet has been — 17". The general 
of the thermometer is 16° during the day, and 5° at night, 
eel it so cold as I did at home, although sleeping on the 
the open air every night. Deferring the rest of my news, 
I have a large stock, until I return to Carlton, and wish- 
very happy new year, I remain, ever yours very sincerely, 

James Hectob. 



PROCEEDINGS OF SOCIETIES. 



Royal Society of Edinburgh, 

ay 15th February 1858. — (C<HitinDed from last number of 
Journal.) 

: re^eeHfig tome ArtifidoX Seetitrnt illuttratitig the Geology of 
MMU. ^ JoBH Rdseih, Esq. ConununicBted in a letter to 
9S0T Forbes. 

Proceedings of the Royal Socletj, vol. iii., p. 318, an accoDDt 
pvenbyFrofeuoT ForbM of the discusBions which bad then taken 
o the geological constitution of tlie chain of Mont Blanc, and m 
ili^ of the alleged Baperposition of the primsry rook (gneiss) to 
dary (limettane), near Chamonni, and at Coormayenr, 
» to clear up any reniauiiiig doubt, Mr Ruskin camed seotiom 
1e, laying bare the junction at several points of ilie Vall^ of 
i. The results, which are perfectly accordant with the eoncln- 
he above-cited paper, have been kindly communicated by Mr 
o Professor Forbes, and are dest^bed and sketched by him in 
ring note. The order of the sections is &om the head of the 
' Cbamouni towirdt its lower or sonth-westem extremi^. 
lens of the more important rocks have been placed in the Ma- 
te Royal Soeie^ :— 

Lt Cnuzet de Lavonohi, on road to Argentiere, under the AigniUe 
rd. 

In the road to Chspeao, the same snceession of beds takes plate, 
leing greater (abont 50°); the Boet limestones lower down dip- 
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ping still more (about 65°). I ny • about,' not m gnening tlie KOf^, 
bat giTing th« average of manj accnrate meaanremeutt. 



" A. Black calcareaiu rocks of the Bast, with belemnlMa, ■ good deal con- 
torted (the Mine rock u at C6te dea Plgeta). 

" I. Imperfect cargneule (porous limestone), about 2 feet thick. 

" C. Common caigneula, used for limeworks, Ac. (about BO feet thick at the 
utmost.) 

" B. Debris coocealiDg Junction with gnelg*. 

" G. Gnein laid bare, striking S. 60 E., sod dipping 36° B.E.. an unusually 
small angle, quite accidental and local, the aTerage dip south being 
much sleeper. 

" 3. Jtmotion opposite Prieord of Cbamooiii, at mj ezoavatioii. 



" L. BrowB limestone, a form of the eargnetde. 

** 0. Oargneala, generally incloaiag fragmenta of the browner limeitone, and 

with bands of greasy green earth, E, E, in the middle of Its beds. 
" F. Fault filled with fragments of claj and cargneule. 
" D. Decomposing white gnelsi. ,-, . 

" Q. Hard gray gaelH of HontaaTert r :i ac i:, CjOOQ Ic 
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"4. At Lm Onebea, in tbe nrise rnLder the Aigailla du Qouti. 



- B. Black lUtM of the Baet. 

" V. Pan wbita fin(-gn>ined gfpuim. 

" A. Boat limeatone (A of fint lection). 

*■ W-Ofpum. 

" C. Cargnenle (0 of fint nctiOD). 

•*a. GmIm. 



Monday lit ifaivA.— Profewor Eblland, V.P., in the Chur. • 
FrofeMCH- Eelland, Y.P., delivered the Eeitb Medal, ftwaided b; the 
Conneil to FrofeHoi Boole of Cork. 

The folbwing eommimieatioiu were then read ; — 

1. On t/M Average Valua of Human Tettimoru/, 67 Bishop Twxam. 

2. On the Tides in the Sound of Harrit. By Hsxbt C. Orm, Esq., 

R.N., Cspt^ H.M.S. " Fomupine." CommunicAted bj Dr Stabk. 
(ThtB paper oppeured in bet nomber of thii JoonuL) 

JfoiuJay, 15th March 1858.— The Eight ReT. Biihop Tbrbot, V.P., 

in the Chair, The following CommnnioationB were read : — 
1. Soft on the UM of SitbaeetoXe of Lead at a nrnuu of uparating »ome 

cf the YegetabU Alkaloidi, By Thoh&b AniBKSOH, M.D., F.R.S.E. 

In a paper on the erjitalline constituentt of opiam, read before the 
Koyal Sodetf of Edinburgh, I described a prooesa for lepamting tbebaine 
from pi^Terine and narcotine, with which it oocnrs mixed in the opiam 
liquor I ezBinuied, Thia proeew coniisted in converting the mixed 
buei into aoetatei, and adding to the Bolntlon an excess of aubacetate 
of lead, b7 wbiab the feebler bases are precipitated, and the stranger 
thebaine left in solution. 

As it is familiarly known that in those plants in which alkaloids are 
found, they rarely occur singly, but are generally associated in groaps of 
two or more, often very closely allied in their propertiea, and oonse- 
qoently require for their separation, prooesfles of considerable complexi^, 
I have been induced to make a few experiments, with the view of ascer- 
taining whether the method I liad applied with sacoefls to the opium 
bases ooald be used for other substances. These obserTations I offer, 
not as exhausting the subject, but merely as an indication of a path 
which may be followed by those engaged in the examination of the 
natoral bases with some prospect of success. 

When a dilute solution of acetate of strychnine, containing an excess 
of aoid, is mixed with a saturated solution of snbacetate of lead, until ita 
reaction becomes alkaline, and a further quantity of the lead-salt added, 
the fluid at first remains perfectly clear ; but after some time minute 
crystals <tf strychiuDe begin Ui be deposited, «id go on gradnally in- 
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creasing; in qnantitj for four-and-twenty houre. If tbe solatioii be 
highly diluted, tbe strychnine is deposited slowly, and then appears in 
very regular crystals, ocoasionally of considerable size. Concentrated 
solutions, if Tiolently agitated, are rapidly filled with precipitated 
strychnine. 

If brudne be treated in a similar manner, the solution remains per- 
fectly clear, and, even where violently agitated, no precipitate makes its 
appearance. At the end of twenty-foor hours, the fluid is still clear, 
although I have once or twice, when the solution was cuncentrated, ob- 
served a few needle-shaped crystals of the base at tbe bottom of the 
flnid. 

Acetate of cincbonine, in moderately diluted solution, begins to de- 
posit small crystals of tbe base almost immediately after the sub-acetate 
is added, and the quantity goes on increasing for some hours. Agita- 
tion produces an immediate precipitate. 

Quinine is not deposited from its aoetate, even on standing during 
the night, provided the solution be dilute ; but if concentrated and 
briskly shaien, small tufts are occasionally thrown down after standing 
for some hours. 

Morphine and thebaine are not thrown down from eolutiona of their 
acetates, even after standing ; and codeine, as might be anticipated from 
its solubility in water, u entirely unaffected. On the other band, nar- 
ootine, papaverine, and narcine, are instantaneously precipitated as bulky 
powders. 

These facts Indicate the importance of a more minute attention being 
paid to tbe deportment of the vegetable alkaloids with subacetate of 
lead. We observe that in the case of the two cinchona and the two 
nnx vomica alkaloids, the difference is very marked, and the reaction 
might be used as a means of separation, and possibly ateo of purifica- 
tion. Most of the substances found in vegetable estracts, such as gum, 
&C., are pcecipUated by subacetate of lead ; and in the case of the 
stronger bases, it might be possible to effect purification by extracting 
with acetic acid, and precipitating with the subacetate. The strong 
base would then remain in solution along with excess uf lead, which, 
being precipitated with sulphuretted hydrogen, would carry down colour- 
ing matters, and leave a pure acetate in solution. I have not attempted 
to put this process into practice, but recommend a trial of it to those 
chemists who are engaged with the examination of tbe natural allialoids. 

2. On the Colowring Matter ofPuriian Berries. By Mr John Geli.*ti.v, 

Assistant to Ur Ahdgbson. Glasgow. 
(This paper appeared in last number of this Journal.) 

3. Aceouatt of tome Experiments on Radiant Heat. By B. Stewabt, 

Esq. Communicated by Professor Forbes. 
The object of these esperimente was to compare together the radia- 
tions from the polished surfaces of different bodies, all having the tempera- 
ture of 212°. In order to heat tbe bodies, a tin box was used, double- 
sided and double-bottomed, or a box within a box. Water being kept 
boiling in the interval, the interior chamber was found te have a tempem- 
tnre of nearly 218° ; and on the bottom of this chamber the bodies to 
- be experimented on were placed. When being nsed, these were taken 
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oat of the ohsmber and placed befbre the seBtient pile of a Aermo-mal- 
tiplier, tlie galTuiometor needle oonnected with vhich waa immediately 
dsriated &om its zero potition. "^he extent of the firet swing of this 
needle waa taken to denote the qnaatitj of heat that fell npon the pile, 
and this deviation taking place in aboot 13 seconds after the Habstance 
had been taken oat of the boiling water apparatus, it was found th&t 
during thiH small portion of time the substance might be supposed to keep 
its original temperatore of 212°, its cooling being bo small as to be ne- 
glected. 

In order that diGbrent substances might be compared with one an- 
other the same amount of heated garface was alwaja presented to the 
pUo. 

In the first group of experiments the quantities of heat radiated from 
polished plates of different substances (heated to 212°) were compared 
with the quantity radiated from a similar surface of lamp-black at the 
same temperature. It was found that glass, alum, selenite, and thick 
mica, radiated very nearly as freely as lamp-black ; while the radiation 
from rock-salt was only 15 per cent, that from lamp-black. 

In the second group of ezperiments the quantities of heat radiated at 
212° from polished plates of the same substance, bat of different thick- 
nesses, when compared with one another. 

It was fomid that thickness made a scarcely perceptible difference on 
the quantity of heat radiated by glasa, a somewhat greater difference on 
the quantity radiated by mica, and a very sensible difference on the 
quantity radiated by rock-salt — a' thick plate of this substance giving 
more than a thin plate, in the proportion of nearly 5 to 3. 

The third gronp of experiments showed that heat from a polished 
plate of any sabstanoe is leas transmissible through a screen of the same 
substance than heat from lamp-black ; this diffeienee being exceedingly 
marked In the case of rock-salt. The same rock-salt screen which trans- 
mits f ths of the rays which fall upon it from heated lamp-black, transmit- 
ting oply J4 of the rays that issue from heated rook-salt. 

The fourth group of experiments showed that heat from a thick plate 
of any substance is more transmissible through a screen of the same sub- 
stance than heat from a thin plate. 

These four groups of experiments show that the radiation from dia- 
thermanoos bodies, snch as rock-salt, is much less copious than that from 
bodies of an opposite nature, snch as glass; and also that the radiation 
from diathennanoos bodies increases with the thickness of the plate. 

It waa shown that all these results follow from Frevost's theory of 
exchanges. For if we anppoee a plate of rock-salt placed in a chamber 
of lamp-black, all at 2IS°, then, since the temperature of the rock-salt re- 
mains the same, it must radiate as much aa it absorbe. But since it ab- 
sorbs but a small proportion of the lamp-black heat, it will radiate but « 
small proportion, and since a thick plate of rock-salt would absorb more 
than a thin plate, it would also radiate more. 

The radiation of snoh a tliin plate is therefore eqnal to its absorption. 

It was then shown that for erery separate ray of which the heteroge- 
neous radiation of 212° is composed tttis eqnality must hold ; and that for 
erary snch ray the absorplion of sneh a thin plate = its radiation. 

It was shown that tl» reason why rock-iolt is opaque to heat from rock- 
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nit is titit : —TJmm ore a fern rajs out of the total lamp-black Tadiation 
of 213° far which rock-salt is opaqae ; these rajs, therefore, are rapidlj' 
absorbed b; a thin plate of rock-salt; but the radiation being equal to 
the absorption for sTory kind of heat, this thin plate will chiefly radiate 
such raja, which will conaeqnently be stopped by a screen of rock-salt. 

In coneluaion, it wat shown that if we hsTs a chamber, whose walls are 
ctmtposed of different snbstances, kept at a uniform tempeTatuie, the heat 
radiated and reflected together from any given portion of the surface qf 
its wall will he independent of the nature of the aubstance of which that 
Bor&ce ia composed ; the only difference being, that in the case of a me- 
tal it will be chiefly reflected and little radiated heat, while in the case 
of lamp-black it will be altogether radiated heat. But for all snbstoncei, 
radiated •(- reflected heat=a oonstant quantity. 

Mandaiy. 5th April 1898.— The Right Rev. Bishop Tebkot in the 
Chair. The foUowLug Communications were read : — 

1. On the Facets and Oomert of Flat-Faced Solid». By Edwabd 

Sans, Esq., F.R.S.E. 
In this paper it was shown that the usnallj receired Hieoroms con- 
cerning the faces of polyhedrons are true only of one class of solids. 
Tba theorem, that "no golid can have every one of itefacei more than 
pentagonal " was oontradicted by the exhibition of a solid bounded 
entirely by hezagoos. Each comer of this solid is trihedral, and the 
sum of all its angles amounts to fonr times as many right angles as there 
are comeni ; whereas, the usual theorem is, that " tlie angUa of any 
tolid amount to four times as many right angles as there are comer», 
lett KTSHT," The number of uniformal eolids, that is of solids of which 
all the faces hare the same number of sides, and all the comers hare the 
tame number of angles, instead of being five, was shown to be indefinite 
by the exhibition of the solid just mentioned, and of another having 
each face tetragonal, and each comer tetrahedral. 

2. Biographieal Notice of the late Professor Edwavd Forbes. By 

Professor Gflonai; Wilson. 

Monday, 19tfc April 1858 Dr Chribtibon, V.P„ in the Chair. The 

following Commuuications were read :— 

1. Notice rejecting the remaint of a Seal in, the Pleietocme of Fife- 

shire. By Dr Allhan. 

Fiofeasor Allman exhibited a portion of a pelvis of a seal, which had 
been lecently obtained from the Pleietocene deposits in the neighbour- 
hood of Kirkoldy, and sent to him for determination by Mr Martin 
lUgney of that place. 

From a note received from Mr Rigney, it appears that the bone wat 
finmd in the Tyrie olayfield, about two miles west of Eirkaldj, and about 
a qnarter of a mile from the shore of the Firtb, and that it lay 18 or 
19 feet below the surface of the soil, and about 30 feet above the present 
level of high-water. It was unaccompanied by any other remains. 

Mr Page had already noticed the occurrence of a very perfect skeleton 
of a leal from another locality in Fi&sbire ; and the great larity of idoIi 
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ins in the Brilieh Iilea appeared to Profeaeor AUman a sufficient 
a for plftcing the preaeut instance bIbo on record. 



The planet Satnm is aurroanded b; several concentric flattened rings, 
which appear to be quite free from any oonnectiott with each other, or 
with the planet, except that due to f^vitation. 

The exterior diamet«r of the whole Bystem of rings is estimated at 
abOQt 176,000 miles, the breadth from oater to inner edge of the entire 
ijetem, 36,000 miles, and the thickueas not more than 100 miles. 

It is evident that a ejstem of this kind, so brood and so thin, must 
depend for its stabilitj upon the dynamical equilibrium between the 
motions of each part of the system, and the attractions which act on it, 
and that the cohesion of the parts of so large a bodj can have no effect 
wbateTer on its motions, thot^h it were made of the most rigid mate- 
rial known on earth. It is therefore necessarj, in order to satiaf; the 
demands of physical astronomy, to explain how a material system, pre- 
•entiug the appearance of Saturn's Rings, can be maintained in perma- 
nent motion consistently with the laws of gravitation. The principal 
hypotheses which present themselves are these — 

I. The rings are solid bodies, regular or irregniar. 
II. The rings are fluid bodies, liquid or gaseous. 
III. The rings are composed of loose materials. 

The retolts of mathematical investigation applied to the first case are — 

lit. That a uniform ring cannot have a permanent motion. 

2d. That it is possible, by loading one side of the ring, to produce 
stability of motion, but that this loading must be very great compared 
with the whole mass of the rest of the ring, being as 82 to 18. 

3d. That this loading must not only be very great, but very nicely . 
adjusted ; because, if it were less than '81, or more than '83 of the whide, 
the motion would be unstable. 

The mode in which such a system would be destroyed would be by the 
collision between the planet and the inside of the ring. ' 

And it is evident that as no loading so enormous in comparison with 
the ring actually exists, we are forced to consider the rings as fluid, or at 
least not solid ; and we find that, in the case of a fluid ring, waves would 
be generated, which would break it up into portions, the number of 
which would depend on the mass of Satnm directly, and on that of the 
ring universally. 

It appears, therefore, that the only constitution possible for sueh a. 
ring is a series of disconnected masses, which may be fluid or solid, and 
need not be equal. The complicated internal motions of such a ring have 
been investigated, and found to consist of four series of waves, which, 
when combined together, will reproduce any form of original disturbance 
with all its consequences. The motion of one of these waves was bi- 
hiblted to the Society by means of a small mechanical model mode b; 
Kamage of Aberdeen. 

This theory of the rings, being indicated by the mechanical theory as 
the only one consistent with permanent motion, is further conSrmed 
by recent observatbus on the inner obscure ring of Satum. The limb 
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of the planet is seeD tbioi^h the rabstance of this ring, not refracted, as 
it would be through ft gaa or fluid, but io its trae position, as would be 
the case if the light passed through interaticee between the separate par- 
ticles composing the ring 

As the whole inTestigations are shortly to be pablished in a sepa- 
late form, the mathematical methods employed were not laid befure the 
Societj. 

3. On a peculiar lAgaxatnt conmctinff tke oppotite Ribt in certain 
Vertdyrata. Bj Dr Clelakd. Communicated by Professor Qoodsi*. 

While eiamining the bones of a seal which had been for some time 
in maceration, the author observed that, in detaching one of the ribs 
from the vertebral column, a long ligament, connected to the head of the 
former, emerged from the intercostal foramen. 

It was then found that the right and left rib in all the pairs articu- 
lating with two vertebriB were connected across the mesial plane by a 
ligament which was attached at each end to a depression on the lower_ 
part of the continuous convex cartilaginous surface of the head of the 
rib, and was lodged in a tube on the floor of the spinal canal, formed by 
a groove on the upper surface of the corresponding iDtervertebral disc 
covered by the superior longitudinal ligament, and lined by a synovial 
membrane common to the tube, the ligament contained in it, and the 
entire heads of both the ribs. 

It appeared probable that this peculiar trajieverse intercostal ligament 
would be found developed in the mammalia directly as the flexibility of 
the spine. 

In the weasel and squirrel it is fully developed ; also in the lion, fox, 
and dog; but in the three latter the single synovial membrane common 
to the entire arrangement only lines the groove on the superior edge of 
the intervertebral disc and the under surface of the ligaEiient, the latter 
being thus in contact above with the superior longitudinal ligament of 
the spine. 

In the sheep and horse the fibres of the anterior half of the ligament 
are attsjjhed midway te the posterior superior margin of the body of the 
vertebrEE in front. In the sheep there are two synovial membranes for 
the head of each rib, — the posterior on each side communicating across 
the mesial plane behind the ligament. In the horse there are not only 
two synovial membranes for the head of each rib, but an intermediate 
one for the ligament itself. 

In the rabbit, fibres extend across from the head of one rib to that of 
the opposite, but are closely incorporated with the intervertebral disc. 

In the kangaroo, monkey, and human subject, there is no trace of the 
faans verse intercostal ligament 

The author is inclined to .consider this tranverse intercostal ligament 
as represented by the transverse ligament of the atias, and both struc- 
tures as morphologically related to the perforated form of the interver- 
tebral disc. 

The communication concluded with observations on the relative move- 
ments of the ribs and spine, in connection with this ligament ; and on 
its probable functions. 
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4. On the Movemmti of tht Articulation of the Lower Jaw. Bj Dr 

John Smith. Cominimic»ted bj Professor Goodsir. 

An«T Klladiog to the difBcoltj of datermining the predie amatmnieal 

oonflgnration of the oondjles of the lower jaw, especullj in the hiunan 

' lubject, the temporo-maziilary articulation admitting of a moltiplicitf o£ 
moTements, and these, again, being liable to modificatioti bj difTennt ae* 
cidentnl and other conditions of relatire alToctiLreB, sooh as the teeth, &o., 
the author itated that a general prinoiple would neTertheleea be found 
to pievul, and in general to be distinctlj traoeable in this joint, what- 
ever might 1)e the modifications existing either in its function or exter- 
nal form. 

In man, and msn; of the mammalia, one essential moTement of the 
lower jaw ooniists in simply opening and shutting the mouth, in a verti* 
cbI plane '. here the temporo-mazillarj articulation is said to set as » 
ample hinge. Another essentisl motion is that bj which grinding of 
snlMtances between the molar teeth during mastication is performed : 
here the action of the joint has spparentlj been regarded as somewhat 
irregular ajid subordinate in its nature. 

In the first-mentioned movement, however, the condjles cannot act as 
a timple hinge, ag they lie, not at right angles to the plane of motion 
of the loner jaw, but obliquely to it, each condyle looking inwards and 
forwards. Their more perfect action, therefore, cannot occur in this 
movement, but seems to belong to the second we have mentioned, — -viz., 
that of mastication. 

The articulating Eurface, strictly speaking, on each condyle appears to 
constitute the thread, or rather part of the thread, of a oonital screw 
passing over an axis lying at or about right angles to the plane of mo- 
tion in simple opening and closing of the jawa. Thie spiral course of 
the articular surface is perhaps best seen in some of the larger carni- 
TOra, such as the lion, but is also obvious in a welt-developed human 
condyle. 

The action of this conical screw or lap within the glenoid cavitj, 
considered as the conical die, takes place with accuracy only when one 
joint alone acts with the condyle within the glenoid cavity — the other 
condyle being beyond it, and gliding upon the surface of the zygoma, u 
during mastication. The food is in this process crushed between the 
molar teeth of that side whose condyle remains within the glenoid cavity; 
. this condyle screwing the jaw back, so to speak, to its natural position at 
each closure of the teeth. 

By this construction a great amoont of friction is avoided ; what would 
otherwise be a rubbing being thus converted into a rolling motion be- 
tween the condyloid and glenoid surfaces ; while by one or other condyle 
always remaining in the glenoid cavity during mastication greater steadi- 
ness and security is afforded to the joint. 

5. On tome properliet of lee near iti Melting Point, By Professor 

Forbes. 

" During the last month of March I made some experiments on the 

properties of ioe near its melting point, with particular reference to those 

of Mr Faraday, published in the ' Athenmum' and ' Literary Gazette' for 
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Jme 1850, to which ftttantion ha* be«n more Utel; csll«d hy Dr Tjudall 
and Mr Huzlej in relation to the fdienomena of glaeien. 

" Owing to indiiposition, I have been ohiiged to leave my experimenta 
&r the present inoom{dete. But I am desiroQi, before the seesioo of the 
Boysl Societj closei, to place on record some facts which I hare obserred, 
and also some caDclusioni which I dednce from these and other recent 
experimenta and diecnssions. 

" Mr Faraday's chief fact, to which the term ' regelation' has been 
more lately applied, is this, that pieces of ice, in a medium above 32°, 
when closeij applied, freeze together ; and flannel adberea apparentlj hj 
congelation to ice nnder the same circumstanoes. 

" 1. These obeerrations I have confirmed. Bat I hare also found 
that metals become frozen to ice when thej are sarrounded by it, or 
when they are otherwise prevented from transmitting beat too abundantly. 
ThoB, a pile of shillings being laid on a piece of ioe in a warm room, the 
lowest shilling, afler becoming sunk in the ice, was found firmly attached 
to it 

" 2. Mere tontaet, without preuart, is sufficient to produce these 
efiecta. Two slabs of ice, having their corresponding surfaces ground 
tolerably flat, were suspended in an inhabited room upon a horizontal 
glass rod passing through two boles in the plates of ice, so that the plane 
of the idates was vertical. Contact of the even surface* was obtained 
by means of two very weak pieces of wat«h-*pring. In an hour and & 
half the cohesion was so complete, that, when violently broken in pieces, 
many portions of the plates (which had each a surface of 20 or more 
square inches) continued united. In fact, it appeared as complete as in an- 
other experiment where similar surfaces were pressed together by weighta, 
I ciHiclnde that tlie elFect of pressure in assisting ' regelation' is principally 
or solely due to the larger surfaces of contact obtained bj the moulding 
of the BBrfaces to one another. 

" 3. Masses of etiong ice, which had already for a long time been 
floating in unfrozen wateT'Caska, or kept for days in a thawing state, 
being rapidly pounded, showed a temperature 0"'3 Fahrenheit below the 
true freezing point, indicated by delicate thermometers (both of mercury 
and alcohol), carefully tested by long imraiersion in a considerable mas* 
of pounded ice or snow in a thawing state. 

" 4, Water being carefully frozen into a cylinder several inches long, 
with the bulb of a thermometer in its axis, and the cylinder being then 
gradually thawed, or allowed to lie fur a considerable time in pounded 
ice at a thawing temperature, showed also a temperature decidedly in- 
ferior to 32°, not less, I think, than 0°*35 Fahrenheit, 

" I think that the preceding result* are all ex^icable on the one ad- 
mission, that Person's view of the gradual liquefaetion of ice is correct 
{Comptes Rendut, 1850, vol. ixx. p. 526), • or that ice gradually absorbs 
latent heat from a point very sensibly lower than the zero of the centi- 
grade scale. 

" L This explains the permanent lower temperature of the interior of 
yae. 

" Let AB be the surface of a block of ice contained in water at what 

* Quoted by me in 1B51, in my siiteentfa letter on Glaciers. 

D.nt.zedbyG00g[c 
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u ealled a freezing tempentnM. Tbftt temperatore is msTked bj the 
level of the line QP above some arbitrarj zero. LM is, in like ntanner, 
the permment but Eomewhat lower temperature poaseued by the interior 



of the ioe. The spaoe, parti; water, partlj ice, or partaking of the natnre 
of each, MNOP, ha« a temperature whioh variea from point to point, the 
portion NO correaponding to what may be called the physical surface of 
the ioe between AB and ^, which is ' plastic ice,' or ' viscid water,' hav- 
ing the most rapid variation of local temperatnre. 

" II. Snch a state of temperatuTe, though it is in one sense permanent, 
is W by compensation of effects. Bodies of different temperatoree cannot 
continue so without interaction. The water must give off heat to the 
ice, but it spends it in an insignificant thaw at the surface, which there- 
fore uiatUt, even though the water he mhat is called ice cold, or having 
the temperature of a body of water enclosed in a cavity of ica.* 

" This wa«t« has yet to be proved ; but I have Uttle doubt of it; and 
it is confirmed by the wasting action of superficial streams on the ice of 
glaciers, though other ciraumstanees may ajso contribute to this effect. 

"III. The theory explains ' regelation.' For let a second plane surface 
of ice A'fi' be brought up to nearly physical contact with the first surface 
AB. There is a double film of ' viscid water' isolated between two ice 
snrfiuies colder than itself. The former equilibrium is now destroyed. 
The films ABIwi and A'Bb'a' were kept in a liquid or semi-liquid state 
by the beat communicated to them by the perfect water beyond. That 
is now removed, and the film in question has ice colder than itself en 
both sides. Part of the sensible heat it possesses is given to the neigh- 
bouring strata which have less heat than itself, and the intercepted 
film of water in the transition state becomes more or less perfect ice. 

" Even if the second surface be not of ice, provided it be a bad eon- 

□ these circumal&neeB, may, Chough Bur- 
ire somewhat higher tlian whut is callfd 
erifying the conjecture. 
e EurroundiDg ice is spent in 
producing a very gradual ' regelation' In the water which touches the ice, 
leaving the interior water in possession of its full dose of latent heat, and also 
of a temperature which may slightly eiceed 32°. By similar reasoning, ■ 
email body of ice, inclosed in a large maits of water, will preserve its proper 
internal temperature belovr S2° ; but, instead of regelation taking place, the 
surface is being gradually thawed. This i> the cms contemplated in the pa- 
ragraph of the test to which this note refers.]" 

N.B. — The inordi *ii bracktu wtri addtd to thii noM dtiring prinliag. 13th 
May 18B8. J. D. F, 
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daotor, the effect is practicftllj the Mine. For tlie film of water is robbed 
of iti heat on one hand by the oolder Ice, and the other bsdlf conducting 
nrfaee cannot affind warmth enoi^^h to leep the water liquid. 

" This effect ii well Been hj the instant freesing of a piece of ice to a 
worsted glove, even when on a wana hand. But metaU maj aot so, pro- 
Ti<led thej are prevented from conyeying heat by Borronnding them with 
ioe. Tbu«, BB haa been ahown, metala adhere to melting ioe." 



Royal Phyiiaal Society. 



The following coimmunvcations were read : — 
1. JUmarht on Lufraria elliptica. Bj Oeoboe Lawsoh, PhJ). 

After alluding to the general distribution of this epeciea of ebell, which 
occurs as a foEBU in the Coralline crag, as weU as on our coasts in the 
present daj, Dr Lawson mentioned that he had collected the animal in a 
living state on the east coast of Forfarshire, near -the month of the Taj, 
where it is thrown up in immense quantities by strong easterly gales. 

2. On Moncecious Beproduetion in Tubularia lamyx. By T. Sthb- 
THiLi, Weiqht, M.D. 
The author described the polyp of this zoophyte. He stated that its 
reproductive capsules were produced on branches arising from the buccal 
papilla, and consisted both of males and females on the same branch. 
These capsules were each furnished with four tentacles, which caused 
them to resemble young polyps, but the true young were inclosed within 
the female capsules, while the male capsules contained spermatozoa. 

Dr Wright exhibited to the society the Hydra tuba of Sir J. Dalyell 
undergoing the process of change into medusie. The specimen brought 
before the meeting was at least four years olrt, having been in captivity 
for that length of time. Within the last week it had become elongated 
into a fleshy cylinder, which was marked with thirteen transverse stris. 
The intervals between the stride became lobed, and were gradually de- 
veloped into a chain of niedusee, packed together like a pile of saocers. 
The upper medusffi of the pile were already free and flapping about in the 
water. Sars had traced the further development of these medusie into 
Mtduea aurita, the large jelly-fish of the Frith of Forth. 

Dr Wright was also enabled, by the kindness of Mr Alder of New- 
castle, to place before the Society several rare zoophytes, amongst which 
was the Myrothela artica of Sars. He stated that the animal was not 
naked, as described by Oosse, but had a distinct homy corallum ; nor 
were its tentacles wart-shaped ; they resembled the tentacles of Corvne, 
except in having sting-cells of smaller size. He stated that, according 
to Mr Cocks of Falmouth, the young of Myriothela was fumished with 
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long prot c M M or Ugi, on whick it Bwved fron pUce to plmce a* Its en»- 

tic taaej led it. Bnt ofUr mhbo time it fonwA it> wuideiiug life, ca«t 

off its lcg», developed teDttclea, fixed jtaelf to % attaie, ftnd devoted itaeU 

to tbe moie Bt»id ooenpationa of proTidlng iteelf with food, producing a 

&mil7 of yoong onea, and itingiiig thoie of its nwrise ueighboun who 

came into colliBion with it. 

- 3. Btport of an Expedition vndertaten to Explore a Ronte bg BiverM 

Waini, Baraina, and Cuyuni, and tlie Gold-Fielda of Caratal, and 

ihtnce to the River Orinoco, South America. Bj W. R. Holmes, 

Esq., uid W. H. Campbell, LL.D. Communicated hj Professor 

Bai-fovk. 

4. On tite Spiral Threadi of the B.e\ixia^m. By JohnClelahd, M.D. 
Id this conuannication on the spiral thread formed hy the Helix a»- 

p«na, Dr Cleland showed that this itructure iraa developed in the long 
tubule which opened into the dnct of the so-called pnrple iac, and that 
the tubule communicated with the upper end of the uterus. He con- 
cinded that the dried albumen, of which the spiral thread consisted, was 
furnished hj the albmnen gland. 

5. Note on the Cuckoo, Cuculus canonis. Bj John Alex. Shitr, MJ), 
On the 30th of last Ma;, Dr Smith diaaeatod a male cnctoo, in full 

adult plumage, which had been shot in this neighbourhood a, day or two 
before. The stomach, a muKulo-membranaceous bag, with the proven- 
triculue well defined, measured two inchee in length and one and a-half 
inches across, or in breadth ; it appeared to contain a firm, rounded 
body, lying loosely in its otherwise empty cavity. On opening tbe sto- 
mach, the proventrieulus was found filled with a mucous secretion, and 
a black oval-shaped body was seen, of a smooth and lubricated appear- 
ance ; it measured one inch in length and abont half an inch in breadth, 
and weighed 31 grains. When Itfoken across, it was fonnd to be of a 
lighter colour, and nearly dry internally, and consisted a{^arently of 
the nndigeated remains of insects and lorvai, portions apparently of ely- 
tra, vessels, &c. It was evidently the indigestible parts of the food pre- 
pared for being ejected from the stomach by the mouth, — a " pellet" or 
" cast," as it has been called, which is so well known in the case of the 
hawks and owls ; and from the abundant secretion in the prDTentriculus, 
and empty state of the stomach, was apparently on the very point of be- 
ing ejected by the mouth. The fact was new to hint as regarded tbe 
cuckoo, and he therefore noted it with considerable interest. Thf lining 
membrane of the stomach showed no appearance, either to tbe naked eya 
or to the microeeope, of the coating of hair, which has been often de- 
scribed, and which he had seen in other specimens ; it is believed to be 
caused by tbe lurd feediag on bairy caterpillars, perhaps at a more ad- 
vanced period of the season ; the intestines contained only a nniibrm. 
smooth ereamy-like matter. The testes were rery small, being scarcely . 
one-fonrth of an inch in length, tbe largest like a very small pe*. 
Several genera of birds, it is well knoim, eject the indigestible parts of 
their food as pellets. Sir William Jardiue believes, that in addition to 
the Accipitres, the csokoos, king-fiahers, motmots, and bee-eaters all do so. 
Macgillivray says, — " I have never met with a Augment of tbe elytra, 
the articul^ion of a limb, or any other hard partof an insect in the in- 
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teatinet of the cuAoo, the eoateuts of whicb &re of a imifbm palp^ asd 
impalpabU mau of a light rad oolonr. Of eooTM, the remaiiu of insectt 
in the Btomach miut be thrown i^ in pellets ei in hairki and owli." Ha 
was able, therefore, to Bapplj the poeitive side of the endenee, and bj 
•zhibiting the pellet from the stomach itself, put an eod to anj donbt 
that might have eiiited on the subject, at leut in r^ard to tlie caokoo. 

Wednetdaj/, 28th April 1858. — Andrew Mdbbat, President, in thd 

Chair. The following Conunonications were read ; — 
1, Notice of Coal found in the Primary Slate of EasdaU, ArgyUthir*. 

(Specimens were exhibited.) ~Bj William Rhikd, Esq. 
3. Remarks on a Baleen Whale captured of the Bell Rock on. the 1th 

of September 1857. By James M'Baim, M.D., R.N. 
3. Obiervatione on Britith Zoophytet. — (1.) On Atractjlis {new genut) ; 
(2.) On the fixed Mtdasoide of Laomedea dichotoma (living epeci- 
mens were exhibited) ; (3.) On the Reproductive Organi of the 
if«du«oid o/ Laomedea geniculata ; (4.) On the Reproductive Orgeme 
of Laomedea lacerata. By T, Stbethill Wriqht, M.D. 
i. A fem remarki on Lamellaiia tentacnlata, and it$ Nidtjication, Sfe^ ai 
obaertied at Wick. By Chauleb W. Peach, Esq. 
Mr Peach's communication detailed his discovery of the Lamellaria 
tmtac^llata in considerable abundance on the sea-coast at Wick, and 
also the curions fact of its leaving in the spring the deeper water of 
the Lamlnarian zone, which is its uaoal habitat, and seeking a tempo- 
rary residence nearer the shore, when both itaelf and nidus are left un- 
covered bj every ebb tide, and its excavating hollows in the Leptocli- 
numpunctafum (" British Molliuca," Vol. I.), in which it forms its nests 
and deposits its eggs in yellow rounded masses. He gave details 
of its development in the nest, and described the appearance of the 
embryos, illustrating the whole with drawings. The Lamellaria ten- 
taculata is considered to be rare, and previous to Mr Peach's discovery 
had not been observed farther north than Cullercoats, where it is noticed 
by Mr Alder. [Mr James Macdonald, Academy, Elgin, has since in- 
formed Dr Smith that the L. teniaeulata also occurred in considerable 
abundance in that neighbourhood.] 

(2.) A notice of Natural Printing of Sea-tveedt on the rook* in the 
viciniti/ of Slromneai, Orkney. (A specimen was exhibited.) ByCsABLaa 
W. Peach, Esq., Wick. 

5. Dr Smith exhibited a male specimen of the ^iaspinota, the Sandy 
Bay of Cornwall, where it was first observed by Mr Conch. It had 
also been taken off the coast of Ireland, as mentioned by Mr Yarrell, who 
figures it in the second volume of hia " British Fishes," The fish on 
the table measured 2 feet in length to the point of the tail, and 1 foot 
2^ inches broad. Dr Smith was also informed by Mr Macdonald, 
Elgin, that the if. spt'itosa had been several times taken on the adjoin- 
ing coaaL 
6. Qranite found in situ in Mid-Lothian. By Mr Oeobob Fobkgst. 
Mr Forest exhibited specimens of a compact gray granite, in colour 
mud) like that found at Aberdeen, which had been lately discovered 
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lear EBpenton. Mr W. A, Janline, C.E., and he, had visited 
t, and it appeared to exist in considerable quantities. He made 
marks as to the importaDce of the discoTerj in an eooaontical 
vieir, and at m short distance from the city. It appeared that 
gle, Oarvald, in eicarating for materials to huild stnne dykes, 
lutly exposed the rock near Oarcant Nick, on the road from 
Sridge to Innerleitbea, where it seems to form the principal part 
lill of Broadlaw, stated in the Ordnance Survey Map at 1H4 
leight ; the strata, deecribed as that of greywacke, being exposed 
de in nearly a vertical position. 

I on some Expieimentt recently tnade on the PressrvaHon of 
n Mariiic Radiata. (Numerous preserved specimens were ez- 
d). By Mr Jameh B. Davim. 

se regarding the Food of Patella vulgata, dc. By John 
, Stewabt, Esq., Lochcarron. Communicated by Andrew 
lAY, Esq, 

ifrieuhire QraptoUtes, toilh Degcriptwns of several Neie Spceiet. 
:>llectiun of these fossils weie exhibited.) By Mr William 

ilr John Livingstone exhibited a fine specimen of the Poterio- 
n(rico»u»n of M' Coy, which was obfained by him in August 1854, 
e carboniferous limestone beds quarried at Tumiedykes, near 
dge. He considered it to be the tirst instance of this fossil 
been noticed in Scotland. 



Botanical Society of Edinburgh. 

■gdag, 11th March 1858.— Professor Balpocb, V.P., in the Chair. 

lowing papers were read ; — 

sw Remarks on the Application of Photography to Botanical 

Purposet. By Chablss J. Bdebltt, Esq. 
ical Remarks on the Oenus Orthotrichum. Part II., with Illns- 
>ns. By Dr Benjamin Cabrinoton, Yendon, by Leeds. Com- 
cated by Dr Oeoboe Lawbon. 

;»( Botanical Intelligence. By Professor Balfour. 
On the Qtitta Percha, Plant of Surinam. 
On the Vegetation around the Volcanic Craters of the hlani 

of Java. By M. H. Zollinoek. 
On the Lotas or Sacred Bean of India. By Dr BniST. 
!e the number of this Journal for April 1858, pp. 319-324.) 

■sday, Sth April 1868.— Dr Seller, President, in the Chair. 

lowing communications were read ; — 

Tription of Narthex Assafcetida, Falconer, at present in flower in 

the Royal Botanic Garden. By Professor Balfocr. 
lalfour stated that since the time of Ksempfer, who visited Penis 
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in 1687. Aaaafcetida bad been known to be the prodnoeof anumbelllferoos 
plant. Sereral species of plants have been snpposed to yield this article 
of Materia Medica. Dr Christiaon states that it Lb probable that assa- 
ifletida is obbuned from at least two distinct epecies, — 1, JPemta Ama- 
fielida of Linnceus, or Narihfx Auafcetida of Falconer ; and, 2, Ferula 
persica of Willdenow. Both these plants have been cultiTated in this 
country for some time. A root of the Utter plant was sent to Edinburgh 
as the true Assafmtida plant, by Pallas, from the mountains of the pro- 
vince of Gbilan, in the west of Persia. It was cultivated in the Edin- 
burgh Botanic Qarden by Dr John Hope, in 1766. The plant has 
flowered and fruited frequently in Britain. The former has never done 
so until the present year, when two specimene have pushed forth flower^ 
ing stems in the Botanic Garden. The plant was found by E^mpfer 
growing in the province of Laristan, towards the Persian Gulf, not far 
from Gambroon ; and he also stales that the plant grows on the eastern 
confines of Persia and the proyince of Ehorasan near Herat. Since 
KiEmpfer's day it has been found in various parts of Persia by European 
travellerB, 

The following statement is given by Dr ChristisoD as to the seeds 
sent (o this country ; — " In 1839 seeds of the Herat plant were received 
in this country from Sir John M'Neill, who visited the district, and saw 
the plant growing. In 1838, Dr Falconer saw the same plant growing 
in the valley of Astore, to the north of Cashmere, and afterwards culti- 
vated it in the Sahaninpore Botanic Gardens, In 1840, another locality 
was found by the erpedition of Lieutenant Wood to the sources of the 
Ozns. This is situated in Syghan, near the western termination, and on 
the northern slope of the Hindoo Coosh range of mountains, about twenty 
miles north of Bameean." 

" Seeds were sent to the Edinburgh Botanic Garden both by Sir John 
M'Neill and Dr Falconer, and were carefully reared by Mr William 
M'Nab the superintendent. In 1843 these seeds germinated, but the 
shoots merely appeared above ground, and then seemed to die. Mt 
M'Nab, however, did not give them up for lost. He would not allow 
the earth under the frame to be dug up, and determined to give them 
another year's trial. Accordingly, next sammer new shoots appeared, 
and from them the present stock of plants in the garden has been 
derived. Ever since that time the plants have sent up a vigorous crown 
of leaves in early spring, but these have withered by midsummer, without 
any symptoms of flowering. The crown of the roots continued, however, 
to increase annually, and in some of the specimens attained a diameter 
of four inches." 

We have looked yearly forthe production of flowers in vain, until the pre- 
sent spring, when two plants which had been transplanted in the spring of 
1857, showed evidence of pushing up a flowering axis. At first the shoots 
consisted entirely of an aiis covered by large yellowish-green membranous 
sheaths. In this form it reached the height of 1 to 2 feet. Then flowering 
branches began to shoiv themselves in the axils of these sheaths, which are 
the enlarged petioles or pericladia embracing the stems and covering the 
flowering buds. In the lower part of thodxis these sheaths are terminated 
by leaves of a much smaller size than the ordinary leaves of the plant, but * 
having the same pEGony-teaf-lLke form. As we proceed npwaids ihi the 
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uUthetiieof tbalaiiiuiadimiiiteb.MHlHltuiwtel^ at the upper part the 
iheaths abne are developed. TheM alto beooine smalleF u we reach 
the terminkl ombelB. In one of the plants there are no such leaves, 
in the other there are a tew, tfaiu recembling the figore given in 
Enrnpfer's work. In that figure the sheathi do not preient the con- 
■picaona appaaranee which thej do in the plants now in flower in the 
garden. Profewor Balfour then proceeded to detail the generic and 
■peciflc charaicten, filling up the deacription which had been given by 
Br Falconer in " Rojle'e Materia Mediea," and making one or two sltera- 
tiona. He stated that the colour of the flower is yellow, that the sheathe 
are not all aphjUooa or leafless, and that the petals have an ovate form, 
without an acuminated point. Barren flowers, bearing stamens onlj, occur 
in peculiar rounded nin1>ele below the fertile urahelt. In these flowers the 
petals have a pecnliar oblique and uneg^ual form. The cbaracters taken 
from the fruit could not be perfeotlj given in the present state of the 
plant Perhaps the peculiar summer of 1857 maj have had some effect 
in maturing the plant. 

Mr M'Nab gives the following notice of the plants now in flower: — 
" The lai^'plant of Narthex Auafoitida, now in flower in the Botanic 
Garden, was liAed from a glared pit where it bad been growing vigorously 
for the last five years. An alteration in the pita rendered it necessary 
to remove the plant to its present site. This was done on the 10th of 
March 1857. At the time of removal, the leaves were begining to un- 
fold, and continued to do so freely throughout the spring months. The 
plant has always been protected with glass during winter. On the l.lith 
of February of the present year it showed aynptoma of flowering, ap- 
pearing at first like a large round ball of a greenish-yellow eolonr, 
having a lew short leaves rising from it. On the Idth of March the 
plant had assumed a peculiar club-shaped appearance, 31 inches high 
and 15 inches in dronrnference at top. About the 22d of March the 
sheathe began to unfold themselves and expose the dense clusters of 
flowers, and at this stage the daily growths became most conspicaons. 
From 8 a.h. of the 22d Match to 8 a M. of the 23d, growth 4 inches. 
Do. -~- - 

Do. 



23d do. 


do. 


24th 


„ H . 


24th do. 


do. 


25th 


.. 4* . 


29th do. 


do. 


26th 


. 3^ , 


26th do. 


do. 


27th 


.. 4 . 


27th do. 


do. 


28th 


„ 1* , 


S8th do. 


do. 


29th 


.. 5i , 


29th do. 


do. 


30th 


, 84 .. 


30th do. 


do. 


31st 


. 24 . 



Do. 
Do. 

At tbe present time the upright growth has nearly ceased, while the 
lateral branches (29 in number] are daily increasing in length, Tbie 
day, 7th April 1858, the plant is 5 feet 7 inches high, and the branches 
36 inches in diameter of spread." 

The Assafcetida plants grow in a very dry climate. Besides the'gum- 
reun, Falconer states that the &ait of the Narthae Auafoetida is imported 
into India from Persia and Afghanistan, under the name of Anjoodan, 
being extensively employed by the native physicians in India. An- 
joodan if the term applied to the seed of Heengech or Hingiech, or 
Holleat, by Avioenna, also quoted by Kssmpfer, and used by tbe Indo- 
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Penian and Anbio writen gaamllj in dewribiiig ths AMafotidk 

Falconer Quaka that the ttmU aeat bj Sir John H'Neill from Peraift 
were not thorn of Narthex. 

Aswftstidti is got by incuion into, or ilieee taken from, the tip of 
tbe root. The whole plant baa a strong garlic odour. 

The eomnuinication was illiutrated bj a flovering branch of the plant, 
with itB leaves and abeathing petals, as well •■ bj phott^apha taken bj 
William Walker, Esq. F.R,C.SJ:. 

2. Beemt Botanical Intelligence. By Piofeasor B*t.roua, (1.) Batoif 
on PaithenogeneiiB. 

Dr Balfonr gave a rapid sketch of the progress of vegetable embij- 
ogeny, from the times of Grew, Ray, Camerarius, Linnxui, and Morland, 
np to the present day. He then gave an abstract of Dr Braun'i state- 
ments in regard to Parthenogeneais, or the production of perfect seed 
without the agency of pollen. 

The doctrine of repKidaction in plants and in animals by the agency 
of tvo sexes, has been so generally received, that it has becone a phy- 
noh^cal character in the organized kingdom of nature. Of late yean, 
however, facts have been prodoced, which seem to prove that reproduction 
may take place in certain instances without fecundation. To this Sie- 
bold has given tbe name of Parthenogenesis, or virgin-birth. This has 
been demonstrated in a very interesting manner by Siebold, in the eats 
of bees, and of some batterflies (Wahre Parthenogenesis hei Schmetter- 
lingen und Bienen, von Th. von Siebold, 1S56), Various experiments 
hiiVe also been made on diclinous, especially moncecious plants, which seem 
to show a similar mode of production in the vegetable world. The earliest 
observations appeared to be so completely at variance with the received 
doctrine of science, that they were discarded, and the facts, as narrated, 
were referred to some error or fallacy in the experiment. The diffi- 
eulty of isolating the flowers of plants, and preventing the contact of a 
nnglegrainof pollen, was so great, that botanists were cautious in giving 
»«ent to the facts which seemed to be proved by the eiperimenU. These 
remarks apply to the observations of R. J. Camerarius in 1694, of Spal- 
lanzani from 1767 to 1779, of Henschel in 1817-18, of Girou de Buza- 
raingnes in 1827 to 1833, of Ramisch in 1833-38, and of Bemhardi 
in 1834^39. Within the lost few years, however, the exiieriments of 
Tenore, Gasparrini. Naudin, and Smith of Kew, seem to place the 
doctrine of vegetable parthenogenesis beyond doubt. 

The following are the plants on which tbe most dii«ct and positive 
observations have been made : — 

A. Diaxiowt Pfonft. 

1. Canndbi* gativa, common hemp. 

2. Spinacia oleracea, common spinach- 

3. ZycAnis dt'oiW, common campion. 
i- Mereurialia annua. 

5. Bryonia dioiea, bryony. 

6. Datitea eanadbina, 

7. Piatawi'narboMnus, and other species of the genns. 



fbyCoOglc 



160 Froceedings of Societiee. 

B, Mo7>cecimt» PlanU. 

8. (htettrbita Melopepo, Bnd other specieB of the genus. 

9. Citcuii/iia Oilmllwe, water melon. 

10. tTrifco ptiWifrm, Roman netUe. 

11. Fieat Carica, Sg. 

All the obserrationg, however, made on these plants have not heen 
rigotooalj demonstratiTe, inasmuch aa due precautione have not in all 
instances been taken to prevent the acoeee of pollen from some extro- 
ueuus source, nor to determine whether or not some male QovarB maj 
not have appeared among the female ones. At the same time, it must 
be admitted, that when such careful and able obserTers as Spallanzani, 
Bernhardi, Naudin, and Thuret, deduce the same reeolta from eiperi- 
menta made without an; preconceived ideas, their opinion bean atronglj 
in favour of the existence of parthenogenesifl. 

In ordei to put the matter bejond doubt, Braoa remarks, it was neces- 
sary that we shoiild have an exotic diceclons plant of which there was 
only female and no male specimens in our gardens, and in which it 
could be shown that there was no teudencj to produce male flowers 
among the female ones. Tbese conditions seem to bo fulfilled bj the 
plant called OalAogyae ilicifolia. 

In 1829, Allan Cunningham sent to the garden at Kew three speci- 
mens of a Email shrub, with hollj-like leaves, which he had found grow- 
ing abundantly' in the forests of the Brisbane River at Moreton Bay. 
The plant produced female flowers, and was found to be Euphorhiaceous. 
It first received thenameof K^iuntt^td/oftuTnand subsequently aiCtele- 
hogyne ilidfolia. The plant was found to have produced perfect seeds, 
in circumstances where poUea could not have come into contact with tbe 
pistil. The plants produced bj the seeds were in every respect similar 
to tbe parent. 

Since Mr John Smith's first observations at Kew opportunities have 
been afforded of experimenting carefully on tbe plant ; and after 
twenty-seven years' observations, the fact, as stated by Mr Smith, appeata 
to be confirmed. 

In the Berlin gardens similar observations have been made, and the 
results are confirmatory of those at Kew. In all cases lemale plants 
have been produced similar to tbe parent, and seeds have been perfected 
without the contact of pollen. - Some of the seeds have been found by 
M . Braun to contain no albumen nor embryo, while others were perfect in 
every respect. 

The question then comes to be, How are these seeds perfected ? 

\. Is there any fecundation in the plant by iheans of the glandular 
bailies, or otherwise "i 

^.'-"^as is the embryo formed, and what phenomena precede and 
fbllow its development, as compared with what takes place where pollen. 
intervenes ?: 

3. Is the Ccelebogyne really a plant of a single sex, as it appears to 
be in our gardens ; or, if there are two sexes in its native country, what 
are tbe nnmerical relations of the individuals of each sex in the case of 
fertility without previous fecundation, and in the case in which the 
embryo is the necessary consequence of fecundation 1 

As regards the first question, it ma^ be remarked, that effective feenn- 
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dstioa witliout anthers of pollen ia oontruy to all probabilitf amotig 
PhsneTogams. K. Braan haa ezamined the glands which oocur on the 
external aurfoce of the bracts, and baa not been able to detect auTthing 
difibrent from the glands of oUier Eaphorbiamn. 

Ab to the second question, Bf. Bronn gives obserrations by M. Th. 
Deeoke on the production of the embryo, in which be shows that the 
embiyo follows the osobI coarse of doTelopment in angioepenaoiu Fhft- 
nerogama, with tbe exception of the absence of the pollen tnbe. Radl- 
kofer confirms these statements from obeervalions made on more than 
twentj ovaries of the plant at Kew. The germioal vesicles which appear 
are uther two or three, one of which comes to perfection. Thoa, aayi 
H. Br&nn, tbese observers plunlj point ont this as a ease of true Yeg^ 
table parthenogenesis. The stigma of the plant remains tor a long 
time fresh, and even increases during the enlargement of the ovarjr. 
This is contrary to the ordinary phenomenon, when, after oontaet with 
the pollen, the stigma withers and dries np. This fact has also been 
eonfirmed by Messrs Nsudin, Tburet, and Decaisne, in their observations 
on the production of seeds without fecundation, in the hemp, and Mer- 
ewriaiu annua. 

As to the third qoestion, whether Co;ld>ogyne has only one sez, it is 
stated that Sir William Hooker has in his herbarium male specimen* 
oolleoted by Allan Cunningham. These have been examined bj Braon, > 
and Decaisne, and have been found to possess normal stamens filled with 
perfect pollen. 

It therefore appears that Calebogyne is a dicecioos plant, which pro- 
doees seeds bj putbaaogenesis, as well as by the agency of kiob. Bnt 
we cannot at present conjecture what reUtitm these two modes of repro- 
dsction bear to each other, and what is the bearing of parthenogenesis on 
the vital economy of the plant. If it is shown that without fecundation 
the plant only piodoces female individnala, which is the case in garden* 
at present, we may ask if this mode of multiplication is indefinite, or if 
it ceases after a determinate series of generations ; or, finally, if, after 
a series of femaie generations, it will produce male iadlviduala. 

The other plants in regard to which parthenogenesis has been proved 
da not famish any facts which can aid us in replying to these queationa, 
seeing that their onfecundated seeds produce np to the fonrth Mid fifth 
generations both male and female plants. 

M. Brann thinks that parthenogenesis also can be shown to occur in 
seme diteoious species of Chara, as in Chara criaita. 

In ChaTacese there exbt reproductive organs of both sexes. In them 
sporangia and antheridia have been detected. Most of the ChoraOen 
are moncecious, and some are dicecious. Among these ditecioua apeoies 
may be noticed Chara ospera and crvnita, Nttella lyncarpa, capitata, 
and opaca. 

Chara cnnita was first described and figured by Wallroth in 1815. 
This species is distinguished from all its congeners by the foot that the 
■nmber of the series of -cortical cellules of the stem is equal to that of 
the leaves which form a verticil, and the number of the same cellules 
in the leaves is equal to that of tfae secondary verticillate leaflets, which 
are usually called bractes ; whilst in the other Charas the number is 
double or triple that of the parts which compose each verticil. 

NEW SERIES. VOL. VIII, NO. I. JULY 1858. L 
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Tbe googr^bical diatiibiition at thii apeblu ia le« extensiTe than tbat 
of mo«t of the othen. It is found oolj in Europe, in Middle Asia, and 
in Nortbern Africa. It delight* in aaline or brackish water, and is 
found chiefly near the lea or in oountrieB posBeasing salt Bprings, or 
gconnd impregnated with valt. 

Although Chara crinita ia said to be dicEcions, jet we eeldom can 
detect antheridia. M. Braon has in Tain attempted to find these organs ; 
and he arrives at the condusion, that the Chara crinita, ao far aa he can 
ascertain, is osoallj represented onlj hj female indiTidoals, and that, 
nevertheless, it produces in abundance sporangia and fertile spores. M. 
Reqnjen has veiy reoentlf detected male plants at Courtheson, near 
Orange, and these, when examined, nere found to bear antheridia. It 
would appear, then, that in certain localities the Ghara crinita, is re- 
presented bj two seies, whilst in general it is only represented tj one. 

The apores in the species of Ohara follow the same development as in 
mon<£cious species, having both antheridia and sporangia. 

Braun concludes that, on the supposition that the antheridia in Cha- 
raoeai are trne male oi^ians, and that the ontheiozoids in them serve for 
fecundation, and that the spore formed in the sporangia is the true female 
orgHi, whidi is fertilized bj contact with the antherozoids, he is justi- 
fied in atMbuting to Chara criwta the power of producing, at least in 
certain localities, even without the action of male organs, perfectly-formed 
spores fit for germination, and that eonsequentlj this is a true case of 
parthenogenesis. 

(2.) M-Aagv$U Tricul on the Circulation of Plantt.^M.Tti^iAvti- 
deavonn to show that tbe absorption bj tbe roots, and the movements 
of fluids in plants, cannot be acoonnCed for by capillari^ and endosmose- 
Physiologisto allow that these forces cannot carry the finid to the summit 
of our trees without the aid of the evaporation from the leaves, which, as 
it were, draws the fluids to these organs. If evaporation makes the fluids 
ascend, Tr^cul thinks that it should prevent them from descending. 

If we allow that endosmose oanaee tbe fluids to ascend by the wood 
and descend by the bark, then it follows that the density of the sap 
must go on augmenting in proportion as we ascend ; it must increase in 
paasing through the leaves fT<»u the woody part to the bark, and in de- 
scending from cell to cell in the interior of the cortical tissue. Bfei« 
gravity cannot account for the descent of the sap, when we leflect that 
tbe descent takes place in pendulous branches. 

Botanists who admit the endosmotic tiieoiy, have not considered that 
there must be two currents of flnids of different densities by the side of 
each other ; that the ascending sap being less dense than the descending, 
must be attracted by the latter, since the membranes are permeable ; that 
there most be throughout the whole length of the tmnk a horizontal 
centrifugal current, until an equilibrimn of density has been piodnced ; 
and that then the double current of ascending and descending sap 
can no longer exist. The descending current, at least, would cease. 
Another force, therefiire, seems to regulate the absorption of fluids from 
the BoU, similar to that which regulates the absorption of gases finm tlie 
atmosphere. Moreover, there are in plants other movements beaidaa 
that of the ascending and descending sap. The sap conununicates to 
the cells, during its progress, the Bubstances required for their nntrition. 
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The cell* utunilate tba matten which are suitable for them, and reject 
othen. The rejected elements are taken ap, according to Tr^CQl, hy the 
laticiferons veseels, or are coUected into apeotal reseTToirt, as essential 
oils, tea. In these reservoirs there is not a denser flnid for which these 
oils have an affinitj. Hence, then, eudosmose seems to have no share in 



The cellnlee on the surface of roots take np flaidt by a vital forqe 
whieh we cannot explain, says Tr^ol. These flnids are carried to the 
woody parts of the root, and then of the stem ; thej reach the leares, and 
then descend towards the roots, describing thus a kind of circle. This 
ciicnlatum majr be called the grand eircKtation ; while the venout ciiCQ- 
lation is that which, by means of the laticiferoos vessels, carry back to 
the vessels, properly so called, the substances which the cells have not 
aaaimilated. There, is, besides an intra -cellular movement in many 
plants, to which the name of rotation has been given, as the fluid seems U> 
perform » revolution with more or less regularity in the interior of each 
eelL 

During vegetable life, all the fluids are in motion in each of the cells 
which compoae the plant. 8ome cells take up the materials necessary fbr 
their growth or the formation of amylaceous, saccharine, and albuminous 
principles ; other cells remove substances which have become useless and 
require to be eliminated, or matters which must be carried to other parts 
of the plant for cell'growth. This general movement constitutes the cir- 
dilation. This name, however, is generally given to tbe more evident da- 
terminate currents which traverse the plant tbroD^ont its whole length. 

The grand circulation consists, then, of an ascending and a descending 
eiment of sap. The ascent of sap takes place in the vessels which re- 
ceive tbe liquids taken up by the roots from tbe soil. When the 
ascent commences, all the cells are in action. The nutritive sobstanoes 
which they contain are ready for assimilation. Starch, transformed into 
sugar by the action of diastase, is carried to those parts where it is re- 
quired for eeU~muItiplication ; the starch at the base of the buds goes to 
nourish them ; that of the bark is conveyed into the interior of the cells 
of this organ. Under the influence of these nutritive matters increase 
in diameter commences by multiplication of cells. This cell-develop- 
ment at first takes place without the aid of the sap elaborated by the 
leaves, for we often find the cambium layers acquiring a coosidentble 
thickness before the leaves appear. The sap in ascending undergoes 
elaboration, and it contains certain matters fit for assimilation which 
may aid in the nutrition of the leaves and buds (in which the spiral 
vessels appear from below upwards). 

The sap, after taking part in the nutrition of the first organs developed, 
reaches the leaves, where it is submitted to a new elabOTation in their 
green parenchyma, as well as in the cellules of chlorophyll of the stems of 
fieshj plants without leaves. The carbonic acid of the air is absOTbed, 
then decomposed during the day ; its carbon is retained by tbe sap, and 
the greater part of its oxygen is evolved. The sap, modified under the 
influence of respiration, traverses the cortical cells, to which it imparts 
noarialunent ; it then ccmtrlbutes to the multiplication of cells of tbe 
generating layer, which increase in a horizontal direction. One part of the 
cells is multiplied horizontally, and forms a new layer of bark, ligueoua 
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fibrei, and m«duUuj Hy* ; the otben are tnnafonned into VMwls. The 
aiode of formation of tbeie vMseb is as foIlovB : — The eiceu of de- 
scending sap irhioh is not used in the Donrishment of the newlj-fonned 
cells, or in the thickening of those first formed, desoends through certain 
of the newlj-produeed cells ; it dilates them, perfoiatea them, and makes 
them take all the oharscters of vessels. 

This vaMiiilar formation takes place from above donnwards, at the 
expense of the cells, which are multiplied in a horizontal Beries. This 
downward Taicalar formation has given rise to the idea that these fibres 
are the true roots of the buds or the learea. 

All the sap absorbed bj the old and new cells, whether for their in- 
oreue in length or thickness, or for the production of starch, albumen, 
and other matters required for after increase, is not nsed hy the cells. 
A part onlj of its elements is assimilated, and the rest is thrown off. The 
latter, in the form of resin, essential oils, &o., is collected in partioalar 
reservoirs, whence it is poored out extemallj ; or the non-asaimilated 
matters are taken np bj the laticiferous vessels, and are carried by them 
to the vessels properly so called (this is the venous circulation}. There 
those substances which usually want oxygen aro elaborated, oxidated 
under the infioenee of oijgen drawn from the air, and which reaches 
the vessels bj the intercellular canals. Thns these matters become 
again fit fhr assimilation. From their oxidation results the carbonic 
acid given off durii^ night, as well as that produced during the day, and 
decomposed in the leaves under the influence of light. The veuela 
formed bj the descending sap serve dnriug succeeding years for the 
ascent of the jaioes. They are filled with them so long as vegetation is 
very active, but are usually emptied by degrees as the finids in the soil 
become less abundant. 

M, TrScul has shown the course of the descending sap by means of liga- 
tures round the stem, decortications, and other means. By such ex- 
periments sinuous vessels are produced ; some parts of the vessels being 
vertical, others horizontal or oblique, according to the nature of the ob- 
stadea. These Teasels are farmed of cells elongated in a vertical direc- 
tion— i.e., parallel to the axis of the stem. The sinuosities of these vessels 
exhibit eurrenfs of aap moving through the cells of the generating layer, 
turning themselves in all dinctiona in order to get an exit, perforating 
tbe cells from above downwards or horizontally, according as the oar- •- 
rent ia vertical, oblique, or horizontal. 

3. Notice of a few planlt collected tn the vicinity of Olatgow in Augutl 
1867. By Dr Oeorok Lawbon. 

TKwnday, IZth May.—Jir Sellkb, President, in the Chair. 

Dr Balfour exhibited a drawing of a branching cooo-nnt palm grow- 
ing at Dunnock, St Ann's, Jamaica, the property of Dr Dakin. He alao 
exhibited from Dr Coldstream a Chinese work on Surgery, compiled by 
Dr Hobson of Shanghai, containing woodcuts of some medicinal plants. 

Dr Balfour also called attention to the elasticity of the stamens of 
Thelygonum cynocrambe. Flowering shoots of the plant, when dip- 
ped in water, and then allowed to dry, show in a remarkable manner the 
sudden protrusion of the filaments and tbe scattering of the pollen. 
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The £>lIoviruig commnnisatknii were nw) :— 
1. Short Biographical Sketch of P,ofeuor Oregor^. By Prafewor BaL- 

(See page 173 of tfae picaent number of thii J'onriul. 
3. Note* on the Action of the Soil on Vegetation. Bj the Ute PnfM- 

lor Gbbookt ; with a letter from ProfeMor AuaoK, Commani- 

cated hy I>r Balfodb. (See page 166.) 
3. Heportt of Recent Bctamcal Expeditiont. — (1.) Letter fiom Or 

Hbctok, North Americft, to Dr Balpodr. (See page 110 of thii 

nantber of the Joamsl.) (3.) Letter from Dr W. Baltodb Baikii, 

West Africa, to Dr CnBinisoH. (See page 138 of thii number of 

the Joamal) 
i. On the Compound Natture of the Cartnophyte. Bj AiBXANpen 

Dickson, Esq. 
(This paper appears in the pretent number of this Joamal.) 



SCIENTIFIC INTELLIGENCE. 



Tanghinia vtnerifera, or Cerbera Tanghtn. — The seed of thU plant 
U used in Madagascar as an ordeal paison. Kolliker and Pelikan bare 
lately examined thia poieon. The effects are : — 1. In about 5 to 15 mi- 
nutes the heart was affected and stopped in its action ; the ventricles became 
oontracted and rarj small; vhilst the auricles remained dilated, bat were 
also paralysed. 2. The voluntary and refiex moTeraenti were at flnt 
not at all affeeted ; bat some time (half an hour to an hour) after the 
paralysis of the heart they became weaker and weaker, and gradoally 
ceased totally, without any sign of spasms or tetanus. 3> The Tanghin 
poison has an influence on the voluntary muselee, wbioh beoome paralysed. 
Lastly, the nerree are alto paralysed. It is a paralysing, and above all a 
maBcnlar poison, resembling Upat Autiar, 

Quatitiet of Hieracium virotnm. — " There are some poisonous species 
among the oUhoriacece^. Among them may he mentioned the HienKinm 
vtrosum, Fall., which is oflen mistaken ior S. iiibaudwm, and more 
BspeciaUy the Crqtit lacera. (Tenore, Flora Neap, ii., p. 179, tah, 79. 
et ejuBdem Syn., p. 402. DC. Prod. »ii. 161.) 

"Tenore says of this Crepis, in bis Synopsis, p. 103 : — ' Venenatlssima 
planta Ucte maxim^ aeri soabens ; eademqne, cum aliis sponte nascent!- 
bus Cichoreis, ad jnscula confioienda lecta, snpe ilia comedentes miserrimd 

"Von Martens, in his 'Italian,' informs ns respecting this plant: — 'The 
Angina of the Neapolitans, called in the Abmzzi Cattellone, constantly 
grows near calcareoas rocks, and abundantly in the lower forest districts ot 
the Apennines, from the Abmzzi to Calabria, eepecially on Gargano, where 
Micheli (Hortus Pisan., p. 81J represents it as an herb which kills pige; 
also on the mountains of Caserta, Anlenssa, &e. The leaves resemble 
thoeeof the dandelion, the ehioory, and other speoiei of the same family, 
wbioh are mnch used by the oonntry people as food ; and as these plants 
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are nil wed in spring before the; flower, mistakes wee eaailj oommltted, 
and paitoniiig with tlie Angina is conieqnentlf not ancommon. Onsunie 
pointed it out to me on Monnt 8t Angelo, above OaBtellamare, near 
Naples, at an eleratian of 2500 feet, and raentioued an instance of 
poisoning of a whole famil; bj it. The mother and children died in 
fearful tortures, and the husband alone recoyered. Ou 2lBt Jul; it was 
in full flower, and was then easily known bj its tufl of gold-yeUow 
flowera, and the mealy bloom whieh oorered particularly the npper part 
of the plant, giving it a grajish-whito sppearence. When recognised ia 
this state, the information is spread from mouth to mouth, so that the 
chicory gatherers may avoid in spring the places in which the Angina 
has been seen during the prerioaa summer." (Schultz in Bochner's 
" Repertoriom far Pharmacie," 1853, ii. 77, from " Bonplandia," i. 4.) 
Periutn Fruit.— Mr Murray sends specimen of a Persian fruit called 
Senjed or Sendjed. It bears some resemblance to the date. The tree 
grows vigoroosly on the slopes of the mountains near their base, and 
is generally found in greatest abundance on or near the banks of streams. 
In eating the fruit, which is neither very luscious nor high- Savoured, the 
outer skin is pulled off, in order to reach the pulp lying between it and 
the seed. It has an insipid sweet taste, and possesses astringent properties; 
so that it is used for the cure of dlarrhma. The flowers are pale yellowish. 
They expand in spring, and have a most delightful odour, wiuch they 
retMn when dry. The odour is said to possess aphrodieiao qualities. 
This is the current belief in the neighbourhood of Teheran. — C'ommuni- 
cationfrom Hon. Charles A. Mvb&ay, Teheran, dated Dee. 10, 18.')7- 



Summory of Recent Vieura relative to the Action oftfte Soil on Vegetation 
(fk>m the Notes of the late Professor Gbeooby.) — 1. Way, and after him, 
Liebig, have shovrn that every soil absorbs ammonia, and also potash, from 
solutions containing them or their salts, generaUy leaving the acid, which 
takes up lime, &c., from the soil, in solution. The ammonia and potash, 
which ore absorbed in very large proportion by arable soils, are rendered 
thereby quite in»olv.ble. 2. Arable soils absorb also silicic acid in very 
qansiderable proportion, and it also becomes insoluble. 3. Arable soils also 
absorb the phoepboric acid of phosphate of lime, or of ammoniaco-magne- 
sian phosphate, apparently selecting the acid, which also becomes insoluble. 
4. Hence the soluble ingredients of manures cannot be conveyed to the 
plants in the form of a solution percolating the soil (such ae liqaid 
manure, or a solution formed by rain-water with the aid of carbonic acid), 
since such a solution is deprived of its dissolved ingredients by filtering 
through a very moderate amount of soil. 6. Hence, also, as the food of 
plants must thus be fixed in the soil in an insoluble form, it is plain that it 
can only enter the plant in virtue of solne power or agency in the roots, 
which decomposes the insoluble compounds in the soil, and tbua renders 
soluble the necessary matter. 6. The absorbent power of soils is partly 
chemical and partly mechanical, as is the case with charcoal. 7- The 
quantity of alkalies, of phosphates, of ammonia, &c., capable of being 
supplied to i^ants by run-water, aAer it has percolated through the soil, 
even supposing the whole to be assimilated, does not amount to more than 
a mere fraction of what the planU contain. 8. The theory of the trans- 
' ' ■ 1, potash, silica, phosphates, &c., from the soil to the 
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plant is not yet underatood ; bnt the old theory, that the rain conTejt 
food to the plant directly, it cerUinly not the trne one. 



On tht Oeoloffieal Cauiet that have infiaeraetd the Scenery of Ca- 
nada and the North-Ea»tera Provineei of the United Stata. By Pro- 
fessor Andbbw C. Kamhai, F.R.S. — It is impossible thorongUy to ex- 
plain all the points of this dieoourse without the aid of the piotorial 
iUostrationB and sedioiu employed on the occasion, and therefore in this 
alMtract only some of the leading geological features are noticed. 

The island of BeUeUle and the Lsurentine ohain of mouQtainB between 
the shores of Labrador and Lake Superior coniist of gneisBic rocks older 
than the Hnnmian formatiou of Sir William Logan. This gneias is 
probably the equiralent of the oldest gneiss of the ScandinaTiaa chain, 
and of the north-west of Scotland, underlying that conglomerate, which, 
aecording to Sir Roderiok Morchison, in Scotland represents the Cam- 
brian strata of the Longmynd and of Wales. The mountains of the 
Lanrentine chain present those rounded otmtours that evince great 
glainal abrasion ; and among the forests north of the Ottawa the mam- 
millated surfaces were obserred by the speaker to be often grooved and 
striated, the atriations running from north to south. The whole country 
has been moulded by ice. Above the metamorphic rocks, in the plains 
of Canada and the United States south of the St Lawrence, and around 
Lake Ontario and Lake Erie, the SUurion and Devonian strata lie 
nearly horizontally, bot slightly inclined to the south. Consisting of 
alternations of limestone and aottex strata, the rocks have been worn by 
denudation into a succession of terraces, the chief of these forming a 
great escarpment, part of which, by the river Ni^aia, overiooke Queens- 
ton and Lewiston, and capped by the Niagara limestone, extends from 
ti>e neighbourhood of the Hudson to LaJre Huron. Divided by this 
escarpment the plains of Canada bordering the lakes, and part of the 
United States, thus consist of two great plateaux, in the lower of which 
lies Lake Ontario — Lake Erie lying in a slight depression in the upper 
plain or table land, 329 feet above Lake Ontario. The lower plain 
consists mostly of Lower Silurian rocks, bounded on the north by the 
metamorphic hills of the Lauientine chain. The upper plain is chiefly 
formed of Upper Silurian and Devonian strata. East of the Hudson, the 
Lower Silurian rocks that form the lower plain of Canada become gra- 
dually much disturbed and metamorphosed, and at length, rising into 
bold hills trending north and south, form in the Oreen Mountains part 
of the chain that stretches &om the southern extremity of the Appala- 
chian Mountains to GaspS, on the Qnlf of St Lawrence. Between the 
plains of the lakes and this range the steep terraced mass of the Cats- 
kills, formed of Old Red Sandstone, lies above the Devonian rocks facing 
east and north in a grand escarpment. 

The whole of America south of the lakes, as far as latitude 40°, is 
covered with glacial drift, consisting of sand, gravel, and olaj, with 
boulders, many of which, during the submergence of the country, have 
been transported by ice several hundred miles from the Laurentine chain. 
Many of these are striated and scratched in a manner familiar to those 
conversant with glacial phenomena. When stripped of drift all the 
onderlying locks are evidently ice-smoothed and sb'ialed, the striations 
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genersUj miming more or Ian from north to south, indicating the direc- 
tion of the ice-drift daring the submergence of the ooontry at the glaoial 
period. The bank* of the St Lavrrenoe, near BrookTille, and all the 
TbODMiid Island*, have been roimded and moutonnit bj glacial abrasion 
during the drift period. 

The submergence of the countrj was gradual, and the depth it at- 
tetned is partlj indicated in the east flank of the Catskill Mountains. 
This range, near CatskiU, runs north and south, about 10 or 12 miles 
from the right bank of the Hudson. The undulating ground between 
the rirer and the mountains is seen to be oorered with striations whei«- 
ever the drift has been removed. These hare a north and south direc- 
tion ; and ascending the mountains to hlountaln House, the speaker ob- 
served that their flanks are marked b; Sequent grooves and glacial 
scratohes, running not down hill, as thej would do if thej had been 
produced bj glaoien, but north and south horizoatallj along the slopes, 
in a manner that might have been produced bj bergs grating along the 
coast during submergence. These striations were observed to reach the 
height of 2890 feet above the sea. In the gorge, where the hotel stands 
at that height, thej turn sharply round, trending nearly ea«t and west ; 
as if at a certain period of .submergence the floating ice had been at 
liberty to pass across its ordinary course in a strait between two islands. 
During the greatest amount of submnrgence of the country, the glacial 
sea in the valley of the Hudson must have been between 3000 and 
4000 feet deep, and it is probable that even the highest tops of the 
Catskilh lay below the water. 

In Wales, it has been shown that during the emergence of the conntr; 
in the glacial epoch, the drift in some cases was ploughed out of the 
valley* by glacien ; but though the Catskill Mountains are equally high, 
in the v^leys beyond the great eastern escarpment the drift still exists, 
which would not have been the case had glacien filled these valleys 
daring emergence in the way that took place in the Passes of Llanberis 
and Nant-Francon, and in parts of the H^hlands of Scotland. 

It has been stated above, that the upper plain around Lake Erie, and 
the lower plain of Lake Ontario, are ^ike covered with drift. Part of 
this was tormed, and much of it modified during the emergence of the 
country. In the vallpy of the St Lawrence, near M<mtreal, about 100 
feet above the river, there are beds of olay, containing Leda Portlandioa, 
and called by Dr Dawson of Montreal, the Leda clay. Dr Dawson is 
of opinion that when this clay was formed, the sea in which it was depo- 
sited washed the base of the old eoast-line that now makes the great 
esoarpment at Queenston and Lewiston, overlooking the plains round 
Lake Ontario. It has long been an accepted belief that the Falls of 
Niagara commenced at the edge of this escarpment, and that the gorge 
has gradually been produced bj the river wearing its way back for seven 
miles to the place of the present Falls.* In this case, the author con- 
ceives that the Fallt commenced during the deposition of the Leda 
clay, or near tlte elota of the drift period, when during the emergence of 
the oounlry the escarpment had already risen partly above water. If it 
should ever prove possible to determine the actual rate of r 
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the FbUs, we shall thus have data bj- which to determine appTokimatelj 
the time that has elapeed sisoe the close of the drift period ; and tui im- 
portant step may be gained towards the actual estimate of a porUon of 
§^l(^cal time — Royal Imtitution of Qrtat Britain, April 30, 1858. 
ZOOLOGY. 

FreMh-wal&r Poiy^oa.^ Lieutenant Mitchell, at a meeting of tho 
Madras Asiatic Societj, observeB, that Professor Allman, in bis recent 
work, entitled, " A Monograph of the Fresh-water Polyzoa," has stated, 
that although found at an altitude of SOOO feet, these Infusoria had not 
;et been met with bejond the limits of the temperate zone. Now, Mr 
Mitchell has himself taken them in Madras, and gives a very interesting 
description of one he captured in considerable numbers adhering to the 
roots of the common duck-weed or Lemna in the month of September 
last. These, when placed in a poljp-trough, under a one-inch objective, 
exhibited groups of Poljzoa inhabiting tubular cells attached to the root 
of the plant and to each other. The head of the animal, which was 
transparmt and hyaline, and furnished mth a double row of citia upwards 
of fortj in number, was protruded from the cell in the act of feeding, 
and the whole proeeas of capturing, swallowing, and digesting its pre7, 
was diafinctlj visible. It seemed to prefer the smaller kind of Infusoria, 
rejecting the large Rotatoria, which were drawn into the vortex of the 
cilia bj their rapid motion, an operation which it effected either hj driv- 
ing elf the intruder bj blows of the tentacula, or, if this failed, b; retiring 
int* the cell when the vibratile action of the cilia was suspended, and 
the unwelcome visitor escaped. Mr Mitchell believes that both this and 
other species will be found abundantly on the roots of Lemna and other 
fresh- water aquatic plants. 

Ne$t of the Waxamg. —The waxwing makes a good-siied and sobstan- 
tial nest, but without much indication of advanced art. It is of some depth, 
and regularly shaped. The main substanoeof which it is built is the kind 
of lichen conunonlj called "tree-hair" (^I«ctorta_^uba(a), which hangs so 
abundantly from almost every tree in Lapland. The nest is strength- 
ened betow by a platform of dead twigs, and higher up towards the in~ 
tenor by a greater or lesser amount of flowering stalks of gross, and 
oeeasionaUy pieces of equisetum. .In one nest there were several pen- 
feathers of_ small birds as an apology for a lining. The nest is built on 
the branch of a tree, not near the bole, and rather standing up from the 
branch, like a fieldfare's or other thrush's nest. Of those observed, four 
vere built on small spruces — one on a good-sized Scotch flr, and one on 
a birch, all at a height of from six to twelve feet from the ground. — 
John Wollet, Junior. 

Air in the Bonet of Birds. — Mr E. Crisp, M.D., has lately published 
•ome interesting papers upon the air-sacs in birds, and the presence of 
air in the hollow bones. His investigations have led him to the follow- 
ing conclostons: — 1(1, That in the majority of British birds no air- 
cavities connected with the lungs are present in the bones, 2d, That 
the presence of air in the bones is not necessary for swift and long-con- 
tinned flight, as instanced especially by the gulls, snipes, swallows, and 
martins. 3d, That in no bird examined by him was air found in 
the bones of the extremities beyond the h-umeri and femora. 
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Leopard/a* htmandeiii, Qray. — A feline animal from Mazatlan has 
been described under the above name, which becomea very inf«reBting 
from the fact of large animala of this family being comparativelj few in 
the new world. " Thia species greatlj resemblea the jaguar in aise, 
character, and marking, baring the short legs and ahort tapering toil of 
that ipecies ; but it chieflj differa firam that animal is the form of the 
head, which b more elongate, and in the diapoutian of the spots ; instead 
of the apote being all placed in rings or roses, as the; are usually called, 
the spots on the front part of the bod; are single and scattered, and tbose 
OQ the hinder part of the body are alone placed in rings and rosea." — 
Dr J. E. Gbat. 



The Solar Eclipte, as observed at Arbroath. — Throughont the fore- 
noon of Monday, 15th March, the eun sometimes shone out, and at other 
times was obscured by cbods. The wind thiftod &om one point of the 
compass to another in rapid anooession, and it seemed donbtful whether 
it would be possible to obtain even a glimpse of the sun during the 
period of the eclipse. About eleren o'clock the clouds assumed the 
cirros form, and considerable portions of the sky in the region of the sun 
were altogether unclouded. The first contact of the moon's darkened 
hemisphere with the Bouth-westem border of the snn was distinctly seen 
at 45 minutes past 11 ; and at 24 minutes past 13 the margin of the 
lunar orb came in contact with the first and largest of a Tery beautiful 
cluster of spots-which is now traversing the disc of the sun, and was then 
a little to the south of hia centre. In seven minutes and a-half these 
spots were one after another hidden behind the moon, and it formed a 
very intoresting spectacle to witness her approach to each BCreral spot, 
which was seen as if for an instant it had attached itself to and formed 
port of the dark body of the moon- from the commencement to the 
middle of the eclipse a thennonietei with a blackened bulb, exposed to 
the sun's rays, descended 14 degroes, the barometer also descended 
slightly during the eclipse, and at the time of its termination regained 
the some altitude as at the beginning. In the time referred to, the irf 
bulb thermometer in the shade only descended three degrees — the differ- 
ence between the dry and wet bulb varying ttom four to five d^^rees. 
Fire minutes before the time of greatest obscuration the sky became 
overcast, and the sun was no more seen for the day. The calm stillneaa 
and chill fueling at this time were very perceptible. A number of house 
sparrows were observed to manifest considerable uneasiness, such ns they 
are wont to do prerious to rain.. 

A very dark cloud in the south, about twenty degrees from the horizon, 
presented all the appearances of being fully charged with the electric 
fluid. In consequence of the increasing density of the clouds, no obser- 
vation could be made as to the " beads and strings," as they are termed, 
which are usually seen in large solar eclipses. After the time of greatest 
obscuration, although the sun was invisible, the degree of light gradually 
increased and the chill feeling departed. 

Every eclipse goes through a cycle of 12,493 years, one-tenth part of 
which is occupied in passing over the earth. In the case of the eclipse 
of 15th March 1858, the first time that the moon's penumbra touched 
the earth at the north pole was in the year 1399, after which it returned 
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ereij eighteen jean and ten days. The presetit is iu thirtj-fint 
periodic&l return. When tbe eclipse shall have returned Beventy-three 
times, it will finallj leave the earth at the louth pole in the summer of 
3615. The last periodical retum of this eclipse wu on 4th March 1840, 
when the line of central eclipse passed over Asia, but in this coontrj 
the eclipse was entiielj inrisible. The last time of its viaibilitj in this 
oonntry was on tbe afternoon of the 11th Febnury 1804, and going 
backward still further, on the morning of the Sth Januarj 1750. No 
return of the eclipse will be seen in this eouktrjr until 17th April 1913, 
when it will again appear in circumstanceB little different in appearance 
tram the phase of yesterday. 

The following meteorological observations were made in oonneotion 
with tbe observation of the eclipse ; — 



Time. 


u^^l. 


THBBMOMBTZB. 


Bemwks. 


Reduced 


In shade. 


In 
sua. 


sealerel. 




^1 


II 

a -a 


h. m. 
11 35 

11 45 

12 
15 
24 

31i 
40 
45 

55 

1 
20 
40 

2 0- 

3 15 


29-759 
29-736 

29-714 
29-762 


46 

47 
454 

46 
46 
45 
44 
44 
45 
45 


42 

42 
42 

41 
41 
40 
41 
40 
41 
43 


67 

60 
64 

58 
53 


( First oontaot of Son and Moon 
\ seen. 

1 First Sola* Spot covered by the 
t Moon. 

J LsBt Solar spot covered by the 
I Moon. 

Wind veered from N.W. to W. 

Calm. 

Sun covered by clouds, and so 

Greatest obscuration not seen ; 
chill feeling. 

Overcast. 



Maich 16, 1858. 



Alfx. Bbown, Arbroath. 



OUtaary of Dr W. Gregory.~-Th« University of Edinburgh has 
lost a distinguished member bj the death of Dr Wtlliim Obboobt, 
FrofessoF of Chemistry. Ue was the scion of a Scottish family which 
for many generations has been distingaUhed by great literary and 
wientific ability, and which has supplied eminMit Professors to several 
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of our UniTenitiei. In a direct line of deteent, for nearly 200 jeaw, the 
Gregoriea have lieea conspicuoiu in the Kiientific world. James Gregory, 
the well-known inventor of the reflecting telescope which bears his name, 
after distingnishing himielf as a mathematician and phyBiciat, was elected 
Profeesor of Mathematica in St Andrews in 1668, and afterwards was 
promoted to the oorreaponding chair in the UnirerBity of Edinbui^h. 
His son, the second James Gregory, was Professor of Medicine in King's 
College, Aberdeen, and was the least distingiUBhed of the race. The 
succeeding generation reriTed the family honoora — Jolin Gregory, the 
son of the King's College Professor, having been one of the most distiU' 
guished British teachers of medicine in the middle of the eighteenth 
centnry. He filled the chain of medicine in Aberdeen and Edinburgh, 
and was appointed first physician to His Majesty in Scotland in 1766. 
The next descendant of the family, James, the father of the subject of 
this notice, is better known to the present generation as having fh>m 
1790 to 1821 discharged with brilliant soooess the duties of the import- 
ant chair of Practice of Physic in the University of Edinburgh ; previnns 
to which, however, he had for fourteen years been Professor of the Theory 
of Medicine. As a practitioner, a lecturer, and a scholar, Dr James 
Gregory was surpassed by none of his own. time, and by fev of any period 
in the history of medicine. Many are yet alive who have benefited by 
his professional still ; most of the surviving seniors of the medical pro- 
fession delight io speak of the time when they sat on the benches of bis 
lectnre-room 1 and his Conspectu* J^edicina Theorcticm — at once distin- 
guished by the correctness of its views of the theoretical medicine of the 
day, and the purity of its style — is yet the admiration of those who can, 
and the terror of candidates for degrees and diplomas who cannot appre- 
ciate a most adminble ipedmen of elegant Latinity. Besides their 
scientific ancestry, the Gregories bad a genealogy which must not t>e 
fbrgotten. They were a branch of the Clan Maogregor, and their name 
is a saxonification of the more emphatic Celtic patronymic It is, we 
believe, a fbct that Rob Roy formally acknowledged the alliance by 
paying a visit to his scientific clansman, at that time EVofessor in 
Aberdeen. 

William Gregory was Professor James Gregory's fourth son. An 
elder brother, James Crawford Gregory, who died, was also educated toi 
the medical profession. He embraced the practical department, but waa 
cut off in the prime of manhood by typhus, contracted in the dischai^ of 
his duties as physician to the Royal Infirmary, William duly completed 
his medical studies, and graduated at Edinborgh in 1828 ; bat for him 
practical medicine had no attractions. He very early showed a strong 
predilection for the study of chemistry, and, relinquishing all views of 
practice, he devoted himself to a science to which he baa made some 
valuable additions. When but a young man, as the result of much and 
laborious experiments, be introduced a process for making the muriate 
of morphia, which, we believe, is still followed, and he thereby facilitated 
the introduction into practice of a very valaable remedy. Soon after 
completing his curriculum here, he went to the Continent for the purpose 
of prosecuting the study of chemistry, to which he had resolved to devote 
himself. After spending some time in the Continental schools, he re- 
turned to Edinburgh, where he established himself as an extra-academical 
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lecturer on chemistrj. He did not, however, continue long here. He 
was soon after appointed Lecturer on Cheniiitr^ in the Anderaoniui 
UniTersitj of Glaagow, where he encoeeded Mr Orabam, the present 
Matter of the Mint, who had been moTed to University College, London, 
sa euocessor to Dr Edward Tnmer. A favourable opening in Dublin 
having thereafter presented itself, he removed to the Irish capital, and 
lectured in one of the medical schools there. In 1839 he was appointed 
to the Professorship of Medicine and Chemiatrj in King's College, Aber* 
deen, and thus became the occupant of a cbaii which had been filled hj 
more than one of his distinguished ancestors. In 1814 he was elected 
by the Town Council to the Chair of Chemistry in the University of 
Edinburgh, on the death of Dr Hope. His chief opponent was Dr Fyfe, 
the present distinguished Professor of Chemistry in King's College, 
Aberdeen. 

At the time of Dr Gregory's graduation in 1828, but when, he had 
already made up his mind to aim at distinction only as a chemist and 
teacher of chemistry, the greater part of what we now regard as the first 
^inciples of this science had been brought to light within the recollec- 
tien of the passing generation. This may be said of the system of La- 
voisier, of Priestley, and Cavendish, founded on the experiments which 
determined the constitution of air and of water, and the nature of com- 
bustion ; of the researches of Black and of Watt on the nature of car- 
bonic acid and the properties of steam ; of the laws of crystallography, 
ascertained by HaUy; of the atomic theory, originating with Daltoi 
of the analysis of the alkalies, and discovery of the nature of chlorine, 
by Davy ; and of all the applications of chemistry to illustrate the pro- 
ceases of assimilation, nutrition, respbation, and excretion, both h 
getables and animals ; and likewise of the application of these processes 
to illustrate the results of examination of the memorials of the former 
inhabitants of the globe made known to us by geology. In order to 
bring within a reasonable compass the instruction to be given on sub- 
jects of snob extent and interest, Br Gregory early saw the necessity of 
a greater subdivision of the science than had previously been adopted; 
and in the preface to his " Outlines of Chemistry," published in 1845, 
he assigned his reasons for the division of the ponderables from the im- 
ponderables, and the exclusion of the former elementary subjects, — i.e., of 
beat, light, electricity, and magnetism, from the study of the pon- 
derablei, or proper chemical elements, whether solid, fluid, or gaseous, 
and their compounds ; and if his health had enabled him to execute what 
at one time he had in view, a separate and complete course of lectures 
OB each of these, the whole of the instruction delivered from that chair 
would probably have been more complete than from any other scientific 
chair in Europe. But when the subject of chemistry is nearly confined 
to the ponderable elements, the study of the imponderables must be held 
as preliminary to that subject, and as being usually made part of natural 
philosophy and part also of natural history. On the other hand, several 
of the applications of chemical science to the arts are of late years pro- 
vided for in OUT University, by the professorships uf agriculture and of 
technology. 

The departments of chemical science which Dr Gregory regarded 
as chiefly demanding attention from him, both on account of their 
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noreltj and their intportance in all departments of medicine, were 
thou wbicb ooncem tba organte u diattnguished Irom inorganic snb- 
Btanoea. To the formei subjects, as appears by his Tolume of Outlines, 
not lesa than two-tbirds of bis conna of lectures were appropriated ; and 
as he wai earlj convinced that the chief progrees in the trulj scientifio 
treatment of tbete subjects is at present on the continent of Europe, he 
soon attached himself particularlj to the celebrated Professor Liebig of 
Qieasen, whom he asBisted in sereral of his courses of experiments, and 
BCTeral of whose publications, at the request of their author, he trans- 
lated and edited in this conntiy. The last and best known of tbese are 
" Familiar Letters on Chemistrj, and its applications," of which the 
third edidon was published in 1851 ; and in regard to his execation of 
that task, it is sufficient to quote the words of the iUnstrioiis antbor : — 
" From his intimate familiarity with chemical science, and especially 
with the physiological subjects here treated, I am confident that the task 
eould not have been entrusted to better hands than those of my friend 
Dr Gregory." It is Batisfootorj to add, that the friendly inteiconrse of 
these men of science eontinncd unabated to the last, and that the last 
scientific labour executed by Dr Gregory was a short paper stating bis 
belief in the truth and importance of certain views of which he had re- 
oeiTsd an account a few weeks only before his death irom his friends. 
With Baron Liebig he was also joint editor of posthumous editions of 
Dr Edward Tomer's " Elements of Chemistry." 

When suffering of late years from repeated attacks of painful dis- 
ease, he found it absolutely necessary to relax somewhat &om the haras- 
sing labours of his lectures and practical instructions. He sought re- 
lief at times by change of scene, and at times only by a change of the 
subjects of study, particularly by the use of the microscope. 

Dr Gregory retained throughout life the same simplicity and earnest- 
ness of character which had distinguished him as a zealous and deroted 
student of natural science. Incapable of deceit himself, he was unwil- 
ling to ascribe any such intention to those from whom he received what 
they held out as scientific facts ; and hence, in the opinion of many of 
his friends, he was too credulous as to the evidence of certain alleged 
principles of science. His knowledge of the modem languages was such 
as to enable him to enjoy the society of several scientific friends both in 
Germany and France, and he of1;en enjoyed better health in those conn- 
tries than in this ; but bis naturally candid and benevolent disposition 
attached him strongly to big native city and his friends in Scotland, 
Under much and varied suffering Jrom disease, he was uniformly and 
remarkably patient and cheerful. 

As a Boientifle man, Dr William Gregory worked more for utility as a 
teacher than for fame as a discoverer. His principal memoirs were on 
Pyniisnthine, a solid volatile product of the destructive distillation of 
wood ; on a Compound of Buipbnr and Nitrogen ; and on the Decompo- 
sition Products of Uric Acid ; whilst to practical chemistry he contributed 
improved processes for the preparation of hydrochloric acid, ozide of 
silver, and muriate of morphia. He is better known, however, for his 
writings than for his laboratory work. He had a thorough knowledge 
of all that had been done, and that is not little, in chemistry up to tha 
present time; and nene was better able than he to give information to 
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an; inquiring itadeut as, to the actual ststa of O'lt biowledge on utj 
chemical Bubjeot, eepeciallj in the interesting and pre-emineDtlf impor- 
tant department of organio cbemiitr;. This knowledge he embodied in 
on elementary work, which, in a Bacctnot form, presents the best ri»ume 
of chemistrj, especiollj in the organic department, which exists in the 
English language. 

On this subject he made several valuable oommnnications to the So- 
cietj, illnatrated bj magnified drawings, beautifully eseeuted, bj Dr 
Greville, who aided him in these researches. The last Tolame of the 
Transactions of the Royal Society of Edinburgh contains an elaborate 
and beautifblly illustrated memoir by him on this subject. He haa left 
behind him tome farther researches on this curious subject, which it is 
hoped will be published under the superintendence of Dr OreviDe. M. 
de Brebisson, in alluding to Dr Gregory's papers on Diatomaces says, — 
"sea travaui sont des plus grands prix pour la science." The late 
M. Bailey of New York also says, — " I have read Dr Gregory's papers, 
as they appeared in the " MicroBcopieal Journal" with great interest ; and 
I believe that he is working in the right direction. I am a complete 
sceptic as to the value of any of the characters now relied on for the 
specific or even generic characters of the Diatomei. Form, number, 
size, colour, &o., all fait." 

From an examination of Dr Gregory's manuscripts, there is abundant 
evidence to prove, that his minute and patient observation was wonder- 
ful ;— " Whether he was right or not in some of his views of specific 
difiTerence, they were not arrived at by hasty examination. Some people 
who find, perhaps, only one or two examples of one of his species in a 
slide, would be ready to jump to the conclusion that he was content to 
decide upon too scanty materials. But in such cases he persevered 
through hundreds of slides , —-often mounted only to be subsequently de- 
stroyed, — until he had completed his investigation. He kept a record 
of everything of intereat in every slide he examined, and the amount of ■ 
labour is perfectly astonishing. 

Notwithstanding iiis occupation with these inquiries in another field, he 
continued to be a diligent student uf his own science, and kept himself 
faithfully au courant dujour as to what was going on in the chemical 
world. As a teacher and writer he has been highly useful in his day 
and generation ; and for this, as well as for his amiable disposition, hii 
memory will be cherished and respected. 

Dr Gregory died in his fifty-fourth year. He leaves behind him a 
widow and only son (named after his friend Liebig), to monni his pre- 
mature decease. — (^Prom notices tn EdtnbuTgh New^apera and other 
loweei.) 

Obituary of Dr John Forbet Itoyle. — Science has sustained a loss in 
the death of Dr Royle, which took place at his residence, Heathfield 
Lodge, Acton, Middlesex, on the 2d of January 1658. He had been for 
many weeks in ill health, but his death was sudden at last. Dr Royle was 
educated in London for the medical profession, and was a pupil of the 
■late Dr Anthony Todd Thomson, from whom he seems to have acquired 
that taste for the study of botany which afierwards distinguished him. 
Having passed his medical examinations, he entered into the service of 
the East India Company, and was for many years stationed in the Hi- 
malaya, where he had great opportunities afforded him of studying, not 
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onlj the plftDta of thftt diitriet, but of the irbole empire. He vaa ap- 
pointed tupeTistendeat of the Eut India Compui^'B Botanio Qarden at 
Saharonpore, — a position which gave him the largest poMible opporta- 
nit; for studying the indigenous Flora of Hindustan. The result of hi« 
labonrt was given to the world in a magnificent work, entitled, '' Illui- 
trations of the Botanj and other branches of Natural Hiatorj of the 
Himalajan Mountains, and of the Flora of Cashmere." This work was 
published in folio, with plates, in 1833, and at once gave to the author 
a European reputation at a botanist. In tbis work Df Rojle gave tbe 
result of hii researches into tbe medical properties of a large number of 
plants, as well as the historj of drugs used in Europe, whose origin was 
unknown. In I6S7, he published on essaf " On the Antiquitj of Uin- 
du Medicine," a work displajing much learning and research. On the 
opening of King's College, London, as a medical school, tbe knowledge 
of drugs and plants possessed bj Dr Rojle pointed him ont as a fit per- 
son to hold the Chair of Materia Medica, a position which he filled till the 
year 1856. Whilst lecturing on this snbjen, be published bis " Manual 
of Materia Medica," a book which is now used as a teit-bookon the sub- 
ject in medical schools. His eztensiTe knowledge of tbe natural hittoi; 
of India made him aTalnable contributor to the periodical scientific lite- 
rature, and he was a contributor to " The Pennj Cjclopiedia," and Eit- 
to's " Dictionary of the Bible," and other works. He took an active in- 
terest in promoting a knowledge of the material resources of India, and 
in 1840 produced a work which perhaps will be read with mote interest 
now than when it was published, " On the Productive Resaurcea of In- 
dia." During tbe period of tbe Russian war, Dr Rojle drew attention 
to India as a source of the various fibrous materials used in the manu- 
facture of cordage, clothing, paper, Ac, by a lecture delivered before tbe 
Society of Arts in I85i. This lecture was afterwards expanded into a 
valuable work " On the Fibrous Plants of India," which woe published in 
1859. In the preface to this work he announced that he was em[Joyed 
in a general work on " The Commercial Produola of India," which, how- 
ever, has not jet appearefl. Dr Royle was a member of the British 
Association for the Advancement of Science, at whose meetings he often 
read papers, two of which deserve especial mention, one " On the Cultiva- 
tion of Cotton," and another " On the Cultivation of Tea in the East 
Indies-" He took an active interest in the last subject, and bis efforts 
have been attended with complete Buccess, as tea, rivalling that from 
China, is now produced in abundance in the Himalaya. For a short 
time he held the office of Secretary to the British Association for tbe Ad- 
vancement of Science. He took an active interest in tbe development of 
tbe plan of tbe great exhibition of 1851, and the success which attended 
the exhibition of the department of Indian Products was due in a great 
measure to his efforts. He was a Fellow of the Royal, Linnean, and 
Qeological Societies, and at the time of bis death held an appointment in 
oonnection with the East India Company in London, A subscription is 
on foot to get a bust of Roylo plnced in the hall of King's College, Lon- 
don, — A ( A^THBum . 

Robert Urown, hotanicoram facile princepi. — An obituary of this 
eminent botanist, who died on 10th June 1858, is unavoidably post- 
poned until next number of the Journal. 
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On the Skeleton, JUtieclet, and Viscera of Malapternras Be- 
sinensis. By John Cleland, M.D., Demonstrator of Ana- 
tomy in the University of Edinburgh.* 

The anatomy of the electric apparatue and nerrons system 
of MalapteruruB electricue has hewL already beautifully 
elucidated by Dr Bilharz of Cairo-t The results of his in- 
TestigatiouB can only be expected to be verified with newly- 
killed epecimena at command, and each an opportunity haa 
yet been lacking ; but as the genue Malapterurus is a remark- 
able one, and belongs to an interesting group, and since the 
species from the west coast of Africa has been only recently 
distinguished by Mr Murray from that inhabiting the Nile, 
I have, meantime, under the anspices of Professor (Joodair, 
nndertaken an account of the skeleton, muscles, and viscera 
of the former. I shall notice the differences between it and 
UalapteruruB electrieua, as far as Dr Bilbarz's book affords 
material for comparison. I am indebted to Professor Good- 
nr and Mr Murray for specimens. 

Skeleton. 
The skeleton of Malapterurus, like that of other Siluridee, 
is remarkable for the flattened shape of the head, and the 
tendency to coalescence of the facial bones. 

* CommunioUd to the AqjoI Fhjiieal Society, S3d December 1S6T. 
t rias ElectrUche organ des Zitterwelaes uutomlich beBcbri«ban Ton Dr 
IWdor BUharc, Profeesor der Anatoraie in Eaini, Leipcig, 1867. 
HlW SBHIES. VOL, VIII. NO, 11. OCT. 1858. U 
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The cranium maj be divided, for purposes of description, 
into two parts — the cerebral and the nasal. The former "por- 
tion is, in this species, somewhat of a square form, bat tapers 
a little to the fiont; the other part is mnch narrower and longer 
than the first. Looked at from above, it has this pectiliarity, 
— viz., that the parietal bones are absent. The eupra-oee^n- 
tal bone is well developed ; it has no dorsal crest. It articn- 
lates broadly with the great frontal bone in front, and laterally 
with the mastoid and ex-occipital. The ex-oocipital bone pre- 
sents a foramen for the great lateral nerve, and a process 
with which the scapula is articulated. The mastoid bones 
complete the posterior margin of the skull, and form the larger 
part of the lateral margins of the cerebral part. Each pre- 
sents three processes, the two posterior of which are connected 
with a Y-shaped cartilaginous representative of a supra-tem- 
poral set of bones, and the anterior with a bone which joins 
the infra-orbital range. The poat-frontal bone completes tie 
lateral margin, and combines with the great frontal to form 
the anterior margin of the cerebral part of the cranium. It 
presents a long process, which projects laterally from the eknll, 
and to which the sub-orbital chain of bones is articulated. 
The great/rontal bone is broad behind, where it enters into 
the fonnatioQ of the cerebral part of the cranium, narrow and 
bifurcated in front, where it forms part of the roof and sides 
of the nasal portion. By its bifurcation it forms the posterior 
and lateral walls of a long opening, which is completed an- 
teriorly by the nasal and pre-frontal bones. The great fron- 
tal bone articulates with the supra-occipital, mastoid, and post- 
frontal bones posteriorly, with the orbi to- sphenoid bones and 
inter-orbital plate, placed laterally and beneath it, and an- 
teriorly with the pre-frontal and nasal bones. 

Turning to the under surface of the skull, we observe that 
there is no petrosal bone. The baei-ocdpital bone underlies 
at its posterior extremity the thin body of the first vertebra. 
It has & slight process on each aide, from which springs a short 
ligament by which the scapula is attached. The par-occipital 
bone enters considerably into the formation of the base of the 
skull, and presents three foramina for branchial nerves. It 
articulates with the basi-occipital, ez-occipital, mastoid, and 
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ali-spbenoid bones. Od itscranial aspect, close upon the basi- 
occipital bone, lies a flat and almost circular otolith, like the 
on© in Silurm fflanie (Weber). The haBt-sphenoid bone ar- 
tieolates by a scaly piece with the basi-occipital, and in front 
of this widens somewhat, and articulates with the ali-sphenoids, 
it then becomes narrow and elongated, and enters into the for- 
mation of the naeal part of the skull, and is connected with 
the orbito-sphenolda, one on each side, and in front of them 
with the inter-orbital plate, whose flat under surface rests upon 
it, and anteriorly with the vomer. The alt-sphenoid bone ar- 
ticulates with the par-occipital, mastoid, post-frontal, orbito- 
sphenoid, and basi-sphenoid bones, and preeents a large notch 
anteriorly, which is completed by the post-frontal and orbito- 
sphenoid into a large foramen for the exit of the third, fourth, 
fifth, and sixth nerves- The oriito-sphenotd bone presents on 
its OBder surface posteriorly a foramen for the optic nerve ; 
. and the spiculnm of bone which separates this from the above- 
mentioned larger foramen behind it is prolonged into a 
8tiletto-like process, projecting laterally, and passing between 
the optic and fifth nerves. In front of the orbito-spheaoid 
bones is the completely ossified mter-orbital plate, broad and 
squamousinform.andrestingon the bast-sphenoid bone,beyond 
which it projects as a horizontal lamina on each side, and aide 
the partition of the orbital from the oral .cavity. From its 
apper surface two laminae ascend to articulate with the great 
frontal bone, and with it complete a segment of the skull. It 
articulates in front with the pre-frontal bones. The pre-fron- 
tala are fused into one, and form a complete tube, continuous 
with the segment just mentioned, but divided into two by a ver- 
tical mesial septum, and closed in front so as to leave only two 
foramina for the exit of the olfactory nerves. The upper surface 
has a double groove for the nasal bone, and is notched pos- 
teriorly where it enters into the anterior wall of the opening. 
At the anterior lateral angle is a smooth surface for articula- 
tion with the palate-bone, and the posterior part of the lateral 
margin is in contact with the -pterygoid bone. Its under 
surface is prominent in the middle line, where it is in contact 
irith the vomer. The vomer is squamous, without teeth, and 
articulates behind with the basi-sphenoid, and in front with the 
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D&sal bone. The under surface of the nasal bone puBses on 
in the same hoiizontal lino as the vomer, and terminates iD 
two broad lobes some distance in front of the pre-frontal. 
Superiorly it expands backwards on the pre-frontal bone, and 
articulates with the great frontal on each side of the opening. 

In the Nilotic species of Malaptemrus, as represented by 
fiilharz, the nasal portion of the cranium is much narrower 
than in M. Beninensis, and the opening is reduced to a nar- 
row fissure. The cerebral portion also is much more com- 
pressed from before backwards, the supra-occipital bone being 
much less expanded. 

Face Bones. — The intermaxillary bones are united by a 
symphysis which allows of some motion, and each is articu- 
lated a little way from its inner extremity to one of the lobes 
of the nasal boue, without interposition of a cartilage. By 
this arrangement, although in their natural position they lie 
in one horizontal plane, they form a decided arch irtien tta 
mouth is open. They pass outwards and backwards, and their 
outer extremities are united by ligaments to tbe hypo-tym- 
panie bones. They are cotered with velvety teeth. The 
auperior maxilla is feebly developed, and does not reach more 
than half way to the inferior maxilla. It is attached by 
fibrous tissue to the nasal bone behind the lobe, and by joint 
to the anterior extremity of the palate bone. The palate 
bone is small and linear, and passes outwards and backwards 
to articulate by a facet on its inner aspect with the pre-fkint'al, 
and by ligament with the pterygoid bone. The pterygo-tym- 
panie series of bones are so closely united as to appear like 
one bone, and are pulled asunder with some difficulty. They 
lie in a plane approaching the horizontal. The individual 
pieces are only four in number, — viz., the epi-tympanic bone, 
articulating with the akuU and with the operculum ; the sym- 
pletic, thick and irregular in shape, and with hollows for 
mucous tubules; the hypo-tympanic, articulating inferiorly 
with the inferior maxilla, and connected by ligament with 
the intermaxillary bone ; and lastly, the pterygoid, which sr- 
ticulates with the pre-frontal and the palate boue. The tn- 
ferior maxilla consists of only two pieces at each side, the 
articular and the dental ; the last is armed wi& velvety teeth. 
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l^e operculum eousista of two pieces, maBsire in etracture, 
— the opercalar bone, articulated by ft complete joint to tlu 
epi'tympanic bone ; and tbe inter-opercular bone, of a triangu- 
lar shape, vith its base attcicbed by ligament to the anterior 
margin of the opercular bone, and its apex to the articular 
bone of the lower jaw. 

The in/ra-orbital boues are six in number on each side. 
They are hollow tnbea, in which mucus glands take their rise. 
Fire of them form a chain from the process of the post-frontal 
bone to the side of the narsal bone, and the sixth passes from 
(he posterior extremity of this chaia to the anterior process of 
the mastoid. 

The supra-temporal bones, as already stated, are repre- 
sented by a cartilage arising from the mastoid bone by two 
origins, which unite so as to form a, Y-shaped structure, which 
terminates in the integument at the upper extremity of the 
braoehial aperture. 

A siqiilar cartilage, of a linear shape, arises a little farther 
back from the upper part of the coracoid bone, and also passes 
outwards to support the integument of the branchial aperture— 
this being one of the Silurids which have the branchial aper- 
ture narrow, and the skin hanging so loosely round it that the 
bruiehiostegal rays are invisible beneath it. Probably this last 
cartilage represents the clavicle, that bone being otherwise 
absent. 

The ^yoid arch consists of four pairs of bones. The su- 
perior bone (the stylohyal) is reduced to a mere nodule like 
the emtbllegt pin-head. The remaining three are beautifully 
united. The ceratohyal is a hollow cylinder, open at both 
ends, and the epihyal and basihyal are hollow caps, which are 
onited to it by suture bo as to form one bone, consisting of a 
shaft and two epiphyses. The basihyal bone is separated from 
its fellow by the apex of the urohyal, — a triangular bone with 
the apex in front and the base behind, lying in the horizontal 
plane. The hyoid arch is suspended by two ligaments, one 
passing from the stylohyal to the epi-tympanic bone, and an- 
other from the epihyal to the articular piece of the lower jaw. 
The gloBsohyal bone is slender and linear, with a slight pro- 
mioeDce at the attachment of each of the four branchial 
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arches; it was mere cartilage in the specimens examined. 
The superior pharyngeal bonea are circular, the inferior 
elongated and triangular, and both pairs toothed like files. 

Anterior Extremity. — Only five bonea, besides the fin rays, 
enter into the skeleton of the anterior extremity. The tupra- 
scapula and scapula are replaced by one bone. This bone 
fits into the notch between the projecting ex-occipital and mas- 
toid bones, and stretching horizontally outwards, it expan'ds 
and bifurcates, forming a notch into which the coracoid bone 
fits. From its under surface a long process shoots downwards 
and inwards towards the baai-occipital bone, its course to which 
is completed by a short ligament. The coracoid bone com- 
pletes the arch of the shoulder girdle. One of its margins is 
convex and directed forwards and outwards, and ia some- 
what flattened where it forma the poaterior wall of the branchial 
fissure. About one-third from its upper extremity the bone 
becomes abruptly narrow, as if a piece had been cut out of the 
concave margin which looks backwards and inwards. Its 
breadth ia supplemented by a bone which fits so closely on to 
it as to seem a part of the same, and whose posterior margin 
is continuous with the upper part-of the posterior margin of 
the coracoid. It lies on the outer surface of the coracoid bone, 
and, widening as it descenda, articulates broadly with ita fellow 
of the opposite side. The outer surface of the coracoid bone, 
above the supplementary bone, is in contact with a cul-de-sac 
of the peritoneal cavity, which contains a lobe of liver. This 
circumstance, as well as the muscles directed forwards taking 
origin from the inner surface of the shoulder girdle, shows 
that the convex margin of the coracoid corresponds to that 
which in most fishes looks backward and outwards. The sup- 
plementary bone consists apparently of the radius and ulna 
combined. It presents two large processes toward its upper 
end : one is vertical, and gives attachment to the outer part of 
the pectoralis muscle ; the other is transverse, and perforated 
by a foramen, and at its anterior extremity gives attachment 
to the carpal bones. 

The carpal bones are only two in number ; they are small 
and linear, and support the posterior two or three of the eight 
fin rays. The anterior rays are attach ed to the coracoid bone, 
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in a straight line with the transverse lidge which supports 
the carpal bones. The fin, when in action, lies in the hori- 
zontal plane at right angles to the body of the animal ; and 
the support given to the poaterior rays by the carpal bonds 
compenBa,teB for the slope inwards and backwards of th' 
shoulder girdle. When at rest, the fish can make the fin li 
alongside of its-body by flexion downwards and forwards of 
the carpal bones, which carry with them the most posterior fin 
rays, and, with the attachment of the most anterior, rays for a 
fixed point, tnm the fin round into the vertical plane. 

Vertebral Column. — Immediately behind the cranium are 
a series ofaltered vertebra, to be considered anon- They 
are very similar in both species, and are reckoned by Dr 
Bilharz as three in number. They are, however, four ver- 
tebrae, as I shall show. Counting them as four, there will 
then be, according to Dr Bilharz, twenty vertebrse of the 
trunk, and twenty-two caudal in the Nilotic species. The 
species which we are considering has only nineteen trunk and 
twenty-one caudal vertebrse. The superior spinous processes 
of the caudal vertebra are long and pointed, as are also the 
inferior spines ; but those of the trunk get gradually shorter 
and dicker as we pass forward,in such a manner that the 
tips of these processes lie in a pretty straight line from the 
occiput to the tip of the tail. Every vertebrse, those next the 
head excepted, presents on each side a posterior articular pro- 
cess, projecting upwards from the posterior part of the body, • 
and a deep notch between this and the. neural arch for the 
exit of the corresponding nerve ; also an anterior articular 
process articulating with the posterior articular process of the 
vertebra in front, and with ite neurapophysis. The spines of 
the last caudal vertebra are united and expanded into a single 
broad triangular plate, and the inferior spine of the vertebra 
in front is likewise flattened. The caudal fin rays are eighteen 
in number. The pelvic bones are slender immediately in 
front of the vent, and in the specimens I have seen are con- 
nected with one another by an unossified portion. Each ends 
anteriorly in two processes projecting forwards. There are 
six abdominal fin rays. From the pelvis on each side passes 
outwards a ligament dividing into three parts, which are lost 
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in the tqra&enrotic sheath of the great lateral muscle. Bil- 
hara pictures it in the Kilotic species. 

Modified Vertebrce. — The first vertebra is very small. Its 
body is niuTOT, and the basi-occipital bone is prolonged under 
it. The neurapophysea are separate little linear bones im- 
connected with the body, and imbedded in fibrous membrane 
immediately behind the occiput. The first vertebra has no 
neural spine in this species, although in the Nilotic species 
its neural spine is a distinct bone, as Dr Bilharz shovs. Dr 
Bilharz mentions another p^r of small bones in connection 
with the first vertebra ; but there is good reason to believe 
that they are only part of the stapes bones, described below. 

The second, third, and fourth vertebrse are peculiarly modi' 
fied, and almost inseparably united ; that is to say, in one 
small specimen I sacceeded in pulling the third E^d foorth 
separate, but it is impossible to separate the second and third. 
Dr Bilharz describes the second and third as one vertebra, 
but titey are certainly two. On the visoeral surface, the com- 
bined body of the three vertebrae exhibits distinctly the jnoc- 
tion of the third and fourth by a deep toothed suture, and 
indications of the still more thorough union of &e second and 
third. It presents in the middle line a large foramen, the 
opening of a short canal vhich bifurcates in the .substance of 
the bone, and opens on each side under the posterior margin 
of the transverse process ofthe second vertebra. The branchial 
veiuB enter this Y-shaped canal, one at each side, and unite 
in it to form the aqrta. The transverse processes of these 
vertebrse arise from the neural arch. The neural arches of 
the second and third vertebre are fused in one continuoas 
lamina, \rithout neural spine, and with a notch in fr<mt that 
fits to a projection of the snpra-occipitaJ b<»ie ; but at each side 
a triangular space is left, the anterior part of which is occu- 
pied by the little bones in connection with the first vertebra, 
while &om behind them issue the electric and other nerves. 
The transverse process of the second vert«bra is greatly de- 
veloped. It lies horizontally at its origin, but as it passes 
outwards it alters its plane, and describes a carve, wit^ (ho 
convexity forwards, and its anterior margin turned downwards. 
It is adapted to the anterior extremity of the swimming bladder, 
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and is connected by a ligament with the ex-occipital bone. 
BiJharz considerB it as a part superadded to the second ver- 
tebra, and calls it hj the name given to it by Miiller, the 
e[«ing process (springfederfortsatz), and describes as the 
transverse [urocess that of the third. From the dorsal surface 
of the spring process a cylindrical secondary process, the 
Btem process of Bilharz, pass inwards ; and its inner ex- 
tremity is BO nearly in contact with the neural arch that it 
presses against it when the spring process is pressed upwards. 

Professor Miiller was the first to mention the spring process, 
and its connection with the swimming-bladder, both in Mal- 
apt^nims and other fishes.* A strong slip of the dorsal 
muscle connects the anterior surface of the process with the 
occiput ; and by its contraction Miiller considers that the 
process is drawn forwards, and that so the air in the swimming- 
bladder is rarified; and that, when the contraction ceases, 
the process spnngs back into its place by its elasticity. The 
stem ptocees, by abutting against the neural arch, will pre- 
vent too great a displacemeat of the spring process. 

Immediately behind t^e transverse process of the second 
vertebra lies that of the third, shorter and broad, lying in the 
horizontal pl&ne, so that the swimming-bladder, in expanding, 
will press it upwards. The transverse process of the fourth 
vertebra is a simple stiliform process, rather shorter than that 
of the third. Its neural arch is prolonged into a rudimentary 
spine, and a round foramen, closed by a membrane, is left 
between it and the neural arch in front. In M- eleetrv- 
euB, Silharz represents this foramen as nearly completed by 
the latter arch, and a separate bone fitted into the remaining 
intaral, and overlying the two following spines. This bone 
he calls the spine of the second vertebra. It does not exist 
in the species before us. On removal of one side of the neural 
arch of the conjoined vertebrse, the upper surface of the body 
is seen to be divided by two transverse elevations into three 
equ^ parts of the same length as the bodies of the other ver- 
tebrse, and the third and fourth ase not more distinctly sepa- 

* Miiller'B " Archiv," 1842, p. 319. He rtatei that the SUuriana in vbtoh 
ha hu observed this app*TstuB bare a narrow brancliiB.1 &sare, — vis., Qm ge- 
nera Aachen ipteriu, SjQodontie, Dortu, MUapteraTiu, 
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rated than the second and tliird. Moreover, there are seen 
three pairs of foramina for nerves, the first passing out above 
the spring process, the eecond above the transverse process of 
the third vertebra, and the third close to the posterior margin 
of the fourth vertebra. These circumstances leave no room 
to doubt that we have really to do with three vertebrae united 
together. The transverse processes of the fifth and sixth 
vertebrBB arise from the junction of the neural arch and body ; 
those behind arise from the sides of the bodies, each pair on 
a lower level than the pair in front. 

In connection with the three first vertebne are three pairs 
of little bones, or processes, of the description called Weber's 
apparatus. The bone belonging to the first vertebra — the 
stapes — ^is situated behind and below its neurapophysis. It 
consists of a linear portion, similar in size and shape to the 
neurapophysis, and of another portion, oval and hollowed ^on 
the inner aspect, and lying at right angles to the lower ex- 
tremity of the first portion, directed forwards. Bilharz, as 
above mentioned, describes the linear part as ft separate bone, 
but since he represents them united, in his sketch of the sepa- 
rate bones ; and since the stapes of Silurua glania repre- 
sented hy Weber* is exactly the same shape as that of'Ma- 
lapternrus, if we include the linear part ; and since, in the 
species before as, I can see no symptom of the portions being 
separable ; I am inclined to think that Bilharz must be mis- 
tf^en in describing them as distinct bones. The bone in 
connection with the second vertebra — the malleus — is con- 
siderably larger. It lies along the side of the body of the 
vertebra, and is straight anteriorly, but curved downwards 
and inwards posteriorly over the lateral foramen in the body 
of the vertebra. At its centre it is attached by a very slender 
thread of bone to the upper part of the body of the vertebra, 
so as to admit of considerable motion. In the Silurua glania 
there is a small bone unconnected with any vertebra, viz., the 
incus, joining the stapes and malleus (Weber), but there is 
no vestige of it in Malapterurus. But from the under aspect 
of the transverse process of the third vertebra a long and 
slender spiculum passes inwards and forwards between tha 

* Weber, De aure e( audita. 
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malleas and the body of the vertebra, and expands into a 
little plate the size of a pin-head, which lies over the lateral 
foramen. When the malleus is pressed upon, fts it would be 
by the distended swimming-bladder, its curved extremity 
presses this little plate down upon the foramen, and its an- 
terior extremity comes in contact with the stapes and presses 
it inwards, -This curious little process, if it exists in the 
Nilotic MaUpteruruB (which oiie would be disposed to think it 
did, from the close similarity of the neighbouring parts), has 
escaped the eye of Dr Bllharz ; neither does it appear from 
Weber's account that we have anything of the sort in Silurtu 
glania. As to the function of the little bones in Silurtts glania, 
of which two, the malleus and stapes, are very similar to those 
in this fish, Weber writes as follows : — " When the superior 
part of the swimming-bladder is expanded, the malleus is 
pressed upon the incus, the incus on the stapes, and the stapes 
on the atrium of the sinus impar, whose water, being pro- 
pelled into the sinus impar and vestibule, expands and dis- 
tends the membranous labyrinth. The upper part of the 
bladder being relaxed, the malleus, by the elasticity of the 
processus folianus, returns to its old position, and the whole 
labyrinth is relaxed. Moreover, tremors of the swimming- 
bladder itself are no doubt transferred to the labyrinth by the 
ossicula.*" 

On the same principle is the arrangement in the fish that 
we are considering. When the fish descends in the water 
the ossicula are pressed on, and the labyrinth distended ; and 
thus a pressure from within Is furnished to counterbalance 
the increased pressure from without. At the same time, the 
little processes of the third vertebra will be pressed upon the 
branchial veins, and most more or less impede the circula- 
tion in the head and gills ; so that they would appear to mo- 
dify the pressure of blood on the head according to the'pres- 
sure of water upon the fish. 

Muscular System. 
The muscles of masticaHon of the Malaptorurus are remark- 
able in their relation to the eye. By much the largest mass 

• Weber, op. dt, p. 67. 
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arisei from the whole roof of tlie skull, as far forwards aa the 
anterior eztremit; of the great froetal bone, aud passes orer 
the optic nerve and muscles of the eye in its course to the 
articular piece of the lower jaw, into the upper angle of which 
it is inserted. The eye-ball is situate at its external border. 
Another mass arises from the upper surface of the tympanic 
bones, and is inserted along with the preceding ; it is smaller, 
and lies below the eye. Another and slender muscle is 
attached anteriorly to a process on the superior maxilla, and 
behind, to the epi-tjmpanic bone. Thus the structures to the 
eye-ball, as well as the divisions of the fifth nerve, pursue 
their course between two great masses of masseter i^uecle. 

The traneveraaUa palati muscle arises from the under 
surface of the basi-spheuoid and anterior frontal bones and the 
inter-orbital septum, and its fibres pass transrersely outwards 
to the under surface of the pterygo-tympanic arch. The 
mylohyoid arises from the upper half of the hyoid arch, and is 
inserted in the whole length of the dental piece of the lower 
jaw. A muscle arises from the posterior border of the hyoid 
arch and from the inferior branchiostegal rays, and its fibres, 
passing transversely inwards, are inserted in the middle Hue 
on the nnder surface of the urohyal bone, which it is calcu- 
lated to elevate, and it must therefore act as a muscle of de- 
glutition. The so-called sternohyoid muscle passes from the 
posterior border of the urohyal bone backwards to the cora- 
coid b(me, and lies near its fellow of the opposite side. 

The muscles of the operculum are three: one arises from the 
orbito-sphenold and anterior part of the post-frontal bone, and, 
passing beneath the long process of the post-frontal, receives 
additional fibres from the lateral margin of that bone, and is 
inserted into the superior angle of the operculum, and acts as a 
levator. Another arises from the side of the mastoid bone, and 
is inserted into the upper part of the posterior margin of the 
operculum, and acta principally as a depressor ; and another 
depressor arises from the posterior margin of the tympanic 
arch, and is inserted on t^e under stu^face of the operculum. 

Two muscles pass from the cranium to the shoulder girdle 
to pull it forward. .One arises from the under surface «f the 
mastoid bone, and is inserted into tjhe inferior process of the 
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Bc&pula ; the other arises immedistel; outside the fonner, and 
is inserted into the tipper part of the coracoid hone. 

Small muscles attach the branchial arches to the base of 
the slcull. A ligament passes from the saperior junction of 
the two posterior branchial ftrches to the coracoid bone, and 
another from the junction of the two anterior arches to the 
epi-tympanic bone. 

Muscles of the Body. — The recti abdotninia muscles, touch- 
ing each other in the middle line, extend from the shoulder 
girdle to the pelviB, and, behind the pelvis, are again con- 
tinued by two slips which pass from the deep surface of the 
pelvic hones to the first intersptnous bone of the anal fin. 
External to the rectus, a separate slip of the great lateral 
muscle passes uninterruptedly from shoulder to tail, and it is 
at its outer margin that the electric vessels and nerve emerge. 
It is overlaid behind by the superficial muscles of the anal fin. 
Separate slips also pass along the dorsum from head to tail, 
and between them and the main mass is the position of the 
great lateral branch of the vagus. But what is most worthy 
of notice is, that the greater number of muscular fibres 
arising from the coracoid and radio-ulnar bones form a pec- 
toral muscle, superficial to the other fibres of the great lateral, 
and digitating with them along the side of the fish opposite 
the extremities of the fifth, sixth, seventh, and eighth ribs. 
It is an interesting illustration of the transition from the pri- 
mitive arrangement in flakes to the formation of distinctly- 
defined muscles. A strong fasciculus, springing from the 
occiput, is inserted into the anterior aspect of the spring pro- 
cess; and this is the muscle to which Miiller has directed 
attention, and to which reference is made in a previous place. 
Viscera. — ^The throat and stomach are large and wide ; so 
much ao, that I found two large shrimps, which had been swal- 
lowed whole, in the stomach of a specimen four inches long. 
On examining the remains of a number of putrid specimens, I 
found that they had been feeding entirely on Crustacea. The 
stomach is about one-third the length of the abdominal cavity. ■ 
There are no pancreatic coeca ; but from the pylorus, which 
is situated side by side with the ceaophageal opening of the 
stomach, a wide pottion of intestine reaches to opposite th» 
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lover extremity of the stomach, and presents a very glandular 
Btructure, being pitted closely over vith clear little follicles. 
At the end of this duodenum the intestine is suddenly con- 
tracted and convoluted. The contracted portion is about twice 
the length of Uie duodenum, and opens into a straight and 
dilated rectam. 

The anterior part of the abdominal cavity is deepened by 
the manner in which the transverse processes are given off 
from the anterior vertebrae, and the depth so gained is divided 
into two foBsre on each side of the vertebral column by the 
perpendicular direction of the spring process. The anterior 
fossa, situated between the spring process and the occiput, is 
filled by a lobe of liver ; the posterior, behind the spring pro- 
cess, is occupied by the anterior part of the swimming-blad- 
der. 

The liver is of a square form, composed of two symmetrical 
lobes, and from the upper part on each side comes off, by a 
constricted pedicle, the lateral lobe which occupies the an- 
terior fossa. A large gall-bladder receives the bile by a he- 
patio duct from each aide of the liver, and opens by a bile- 
duct immediately beyond the pylorus. 

No spleen is to be found in any of the specimens, but a 
chain of masses of fat, broken into irregular angles like the 
spleen of a carp, lies on the left side of the stomach and in 
front of the rectum (probably a degenerated spleen). 

The swimming-bladder is divided by a constriction opposite 
the seventh and eighth vertebrte into two parts. The anterior 
part occupies the fossa behind the spring process, and is some- 
what quadrangular ; the posterior, the largest, passes back 
nearly the whole length of the abdomen. The constricted 
part has less than a third of the widest diameter. From the 
centre of the anterior division the pneumatic duc( comes off; 
it is short and straight, and enters the superior wall of the 
oesophagi:^. On opening the swimming-bladder, it is seen to 
be divided by a septum down the middle, which reaches from 
its hinder extremity to the posterior margin of the body of the 
fused vertebrEB, where it ends in a free margin, iu which the 
pneumatic duct commences. The orifice between the anterior 
and posterior division of the bladder, on each side of the sep- 
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turn, 18 onlj large eoough to admit a probe. Four or five 
ricgB of mnBcnlar fibre encircle at intervals each half of the 
bladder posteriorly, projecting into it. 

The kidneys are but loosely connected with the abdominal 
wall, and are dilated,at their anterior extremities, vhich fit in 
on each side of the constriction of the swimming-bladder. 

The urinary bladder is very largely de?eIoped, and is 
thrown into numerous locnli. 

The testes and ovaries were empty in the specimens exa- 
mined ; the testes were long and slender, — the ovaries short 
and thick. 

EXPI.ANATION OF PLATBS. 
PlaUl. 

Fig. 1. View from sboTe of tlie bonea of the head BSd the modified wtU^tm. 
2. View from below of the seme. 

These two figures, ajid Plate H„ Pig. 1, are markBd with the ■amo 
series of lettere and Qumbers — a supra-occipital bone — iex-occipltal 
— c par-occipital^d hasi-occipital^« mastoid — f great frontal — g 
pCMl-frontftl— ft ali.sphenold — > basl-sphenoid — i orbito-sphenoid — I 
InterH»bital plate— m pre-frontal— « nasal hone — o vomer— p inter- 
maxillary — q supra-maiillary^ — r palate bcoe — i, t, u, v, pterjgo-tj- 
panic range, viz., i pterygoid, t hypo-ijm panic, u epi-tjmpanlc, 
• ■ympletjc~u> opercolsr— ji iater-opercnlar bone — y supra-tempo- 
ral cartilage—i infra-orbital range — a'dental piece of the lower jaw 
— b' articular piece. 1. Transverse procew of the second verlebra 
(sprlngfederfortsati) — 2. Stem process — 3. Malleus — 4. Stapes — B. 
Neurapophysis of first vertebra— 6. Thread-like process of third 
vertebra — T. Body of first Tertebra— 8. Body of second vertebra — 9. 
Donal arch of second and third vertebra conjoined — 10. Transverse 
processes of third vertebra— 11, IS. Spinous and transverse pro- 
cesses of fourth vertebra — 13. TransverBe process of fifth vertebra 
— 14. Posterior articular process — 13, Scapula, the ligament joining 
it to the basi-occipital being represented by a dotted line — 0. The 
outlet of the Y-shaped canal, in which the aorta commences—)' 
lateral opening of the lame— i olfactory foramen of the pre-frontal 

fig. 3. Vortical section of the modified vertebce,' showing the diviwon of the 
conjoined body into three portions by lines — y lateral opening of 
the T-shaped canal — I, i, { foramina for nerves. 

Fig. 4. a Toracold bone— c radio-nlnar bone— i these bones united, and the 
two carpal bones in the position which they occupy when the fin 
Ilea close to the body. 

Pig. B. The hyoid areh — a basihyal — b epihyal — c ceratohyal — d stilohyal 
bone — s pterygo-tympanic range — f lower jaw — g nrobyal bone 
The ligaments are shown by which the hjoid arch is hung. 
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to poatcrior tmnk and two uilvrlor eaodiJ vertebra. 
irmlDftl eaad«I vertebra. 

PtauII. 

ofll* vUir of the bonea of ths head and modified vertebra. (For Uie 
lattera and namben aae above.) 

BW of miucleg on the abdomiaal aapect — a pectoralia maicle — b, b 
recti miuclsB — e, t anterior pelvic muicies — d iigameot supporting 
the pelvia— «, / depreiaor and levator of the peclor&l fin— 7 apaoe 
uncovered by muscle, the saterior part of which correaponda to the 
fossa vhtch contains the lateral lobole of liver. 

evr of mnsclea on the dorsal aipect— a pectoralia mtucle — b spice 
nncovered by muicle between the pectoralia and eoterior part of 
the great lateral muacle, with the transveree process of the third 
vartebrs seen projecliog under the membraneous covering — c, d 
masseter muacle above and below the eye-bail— « attaclimont of 
the other masseter to the lower jaw — /muscle paasing from the 
tympanic range to the supra-maxiUary bone — g levator of the oper- 
colum to, — I i the ejebails—i caracoid bone and pectoral fin — y 
supra- temporal cartilage — i cartilaginooa clavicle. The mnsclea 
from the mastoid bone to the operculum and coracoid bone are 
seen crossed b; the last two slructurea. 

iw of the viscera — a stomach— !i glandular duodenum — c rectum — 
d liver partially raised, and the right lateral lobule exposed, 
while the left la bid in the fossa in which it ties — t electric nerve — 

/ gall-bladder — g bile-duct — A swimming bladder — i, i kidusyl — 
t, k ovaries — I lobulated urinary bladder. 

imoilng bladder, with pnenmalic duct. 
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Theory of Linear Vibration — (continued). By Edwarb 
Sang, Esq., r.It.S,R 

V. — Tranimisaon of an Impulse. 
The problem " To determine the velocity of sonnd" may 
be expressed by the analogous problem "To discover the 
manner in vhich a blow npou one end affects a discrete elastic 
seiies." 

Whatever may be the motions of snch a series, it may he 
regarded as the result of a succession of impulses, each of 
which was sufficient to produce one of the simple vibrations 
into which the motion may be decomposed ; and thas, whether 
the system be at rest or in motion, an impnlse communicated 
to one of its parts will produce the same change. Hence, if 
we can discover what effect an impulse communicated to any 
one of the series when in repose has upon the system, we shall 
be able to compute what would be the result of an impulse 
communicated while the system is vibrating. 

If we suppose, then, that while all the bodies A, B, . . . . 
Z>i M, of the series are in a state of repose, some one of them, 
as Y, receives a sudden impulse, the whole condition of the 
system will, instantly, be affected ; its parts will have impres- 
sed upon them the velocities due to the state of vibration in- 
duced by the blow, and their positions will at once be rigidly 
subjected to the conditions contained in equation (44). If, 
for example, the blow be given at the end M, the body A at 
the other extremity will instantly begin to move ; its position 
will instantly be subjected to the law x^ = Sa. XJ, sin (tS, + u, ), 
and will continue to be subjected to that law until the system 
receive another impulse. Nor would the statement be essen- 
tially affected by the supposition that the system had been 
in motion at the time of the impulse, for if «^ = So'. U', 
Bin (ffc + u*') had been the law of motion of A previous to 
the blow, its new law of motion would have been obtained by 
merely adding these together, and would have resulted in an 
equation of the same form as either. 

So, exactly in the same way, if we suppose a system of 
planets, aay the actual solar system, revolving in their com- 
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plicftted paths, and if we imagine a sudden change to take 
place in any one of them ; if we imagine, for instance, that 
Mars receives a sudden blow, ch&nging at once the figure and 
magnitude of its orbit ; the law of motion of every one of the 
planets would instantly be changed. It is true that time 
would be required in order that astronomers might be enabled 
to recognise the effecte of the change ; but the change itself 
would at once exist in all its integrity. 

This we must admit, unless we can imagine that some in- 
terval of time elapses before the attraction of one planet be- 
comes felt at another. The idea of pressure, or of that modi- 
fication of pressure to which we give the name attraction, is 
altogether independent of time ; and thus, when we speak or 
think of two planets attracting each other, we imagine that 
the attraction exists between them in their simultaneous po- 
sitions, and that its direction and intensity are regulated as if 
each body were, so to speak, conscious of the actual position 
and distance of the other. The tendency, for example, of the 
Earth to move towards Neptune, or the attraction between 
the . Earth and Neptune at the present instant, is directed 
towards the very place which Neptune at this moment occa- 
pies; not to the point which Neptune did occupy at the time 
at which he sent off the message " Here I am" to Tellus. 

The instant, then, that the extreme body M of our elastic 
series is disturbed, that instant the disturbance is felt at A ; 
A begins to be displaced, and before we can proceed to in- 
quire, " In what time is the impulse received by M transmit- 
ted to A }" we must ascertain, first of all, what is the law of 
A's motion as resulting from that impulse ; and thereafter we 
must define what phase of that motion is to be regarded as in- 
dicating the transmission. 

In order to trace the effects which a blow received by M 
will have upon the system, we shall suppose that while the 
bodies A, B, . . . . K, L, are in their mean positions, and at 
rest as to absolute space, the last body M has impressed upon 
it a velocity which, for the sake of convenience, I shall denote 
by nv. In that case the centre of gravity of the system would 
move with the velocity v, and therefore the relative velocities 
of all the bodies from A to L would he — v, while the velocity 
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of M iQ reapect to 6he centre of gravity would be (»— l)v. 
That is to saj, we have 

(«») = 0, {a;,)=0, (a;o)=0 (ar,) = 

(v,) = -z-.(v.) = -«; («„)==-«, . . . {v,) = -v. 

and these values, pat in ecioations (64) and (65) are, sufficient 
to determine all the fatnre notions of the syBtem. 

The first set give atonce (u,)=0, (uj) = 0, &o., whence we 
conclude that the angles u, are all zeroes, and that the qnanti- 
ties (u',) are identic with U,. 

Since the eqnations (65) are linear in regard to the quan- 
tities (U',), a change in the value of v would produce a propor- 
tional change in all of these quantities ; that is to say, it would 
alter the extents, but not the characters, of the oscillations. 

We may then, for the sake of simplicity, make v—^J-t and 

at the same time we may put 

- and then equations (65) take the more convenient form 

— l = UjCos f.sin^-i-U, COB 2p.Bin2^ + U,GOB 3^.ain3p-|-&c. 

— l=lTjCOs3p.8inf + U] COB ef.sinSp + ITgCoa 9^,.sin3^ + &c. 

— l=UjCos6p.sLQp + U,coBl0^.sin2^ + U,cosl5p.Bin3^-f &c. 

+ &C. +&c. +,&c. 

And here again, observing that each V' is multiplied through- 
out by sin >p, we may obtain a still greater simplification by 
putting 

Q, = U'Bin.p, 
which gives to the equations the form 

— l=QjCOB p + QjC08 2p + Q,ooB 3p+aic. 

— 1 = Q, cosSji + Qa coa 6p + QgC0B 9^ + &c, 

— I = Qj COB 5p + Qj COB lOp + Q, COB 15fi + Ac. 

-l=QjCoa(2n-3) p4QjC0B(2n-3) 2p + Q, 

coa(2H-3)3p + &c . . (67) 

Since 2np=<r, the terms of the last of these equations are 
m2 
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equal to those "of tte second, with the signs alternately changed ; 
and 80 of each pair of eqaations, counting upwards and down- 
wards until we meet in the middle : the want of the d*^ eqaa- 
tion prevents the whole from being symmetric, and renders it 
difEcnlt to obtain any general formnl» of elimination. It is 
enough for my present purpose to examine one or two cases 
in detail. 

Casb I.— Two Bodies. 

When the system consists of two equal bodies A and B, 
we have f =45°, and the solitary equation (67) becomes 
— 1 = Q, cos 46°, or 
— W.J f-^=TJ, sin 45" . 608 46°; wherefore 

and therefore the equations which contain the future motions 
of the system are 

ai.= —v^l ~ .eoBiS'sin (zt J- . 8in46° j 

'"■=+"J£•™('^/?)| 

in reference to its centre of gravity. But as the whole system 
is moving with the mean velocity v, the positions of A and 
B in space, and their absolute velocities, are 



(70.) 



■■^■=•'+•""('71?) 



(71). 



(72.) 
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Here the Telocity of A ia zero -when cos (*^— ) = + 1. 

which happens Then f^—=0, 2*-, A*, &c., at which times 

the velocity of B is 2v. And the velocity of B ia zero, when 

CM ((,7^) = - 1; that is, when (^^ = *, 3*, bw, &o., at 

which times the velocity of B is 2w. The hody A then aoqnirei 
the fall Telocity given to the body B in an interval of time 

AiWr a second interval (^^, the velocities of the two bodies 
will be as at first ; after another interval A will have acijaired 
again its maximom velocity, and B will be stationary, the 
lueu interval between the snocessive resting-places being 

2(4.^) v=v/^x 4-442 882, 

%re it ia to be observed that this investigation does not 
Keognise any interval of time between the commencement of 
^e motion of B, and the beginning of that of A ; the time 
("{•J ia that which elapses between the blow on B and the com- 
plete oommimication of that impulse to A- 

Casi 2.— Three SodUt. 

When the system consiatB of three bodies A, B, C, and 
when the third body receives, by impact, the velocity 3v, 
theeciaaUons become 

- 1 = Qj coa 30° + Qj COB 60° 

— l=Qj cobQO'+Q, coal80°; whence 

And therefore the vibrations of the system, induced by a blow 
upon C, are represented by the equations 

^.=.,+„v/'^{-sv/|.i.(,yi) +i««(<y^) } 
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(76.) 

whicli gives the positions of the bodies at any fatare time t ; 
and by 

"^•=''{l-§~»((^/^) +5""('^/S-) } 

«(»',=« I 1 — cosliv — J i 

which give their abeolute velocitiea at the eame instant of 

An examination of these shows, as indeed we might have 
expected, that the- middle body E ia sabject to only one 

oscillation, the rapidity of which is proportional to •J^ + tJ-i 

the slower oscillation with the rapidity /- is performed so 

that the two bodies A and C approach to and recede from B, 
which, so far as that oscillation is concerned, remains at rest ; 
it is also to be remarked that this, the slower of the two oscil- 
lations of three bodies, is performed with the fundamental 

velocity / — , represented by the radios of the circle in figure, 

page 45. 

The second body B can never acquire a velocity greater 
than 2v ; that is, than two-thirds of the velocity originally 
communicated to 0. 

The body A, on the other hand, never can acquire the full 
velocity 3v, since, in order to tiiat, we must have 



s(Vl) + cos(V^*)=4, 
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a condttioB which cao only be s&tisfied vrhea 

iV - = (2m+l)», t*/—\ =3n»-. 

Now the ratio of no two integers 2m + 1 and 2n can be ezacti j 
that of radius to the chord of 120°, and therefore this coinci* 
dence can never occur. On Bolving by approximation the 
eqnaiioa 



2m + l 



=V8, 



„ , ,. . , ,. 2 26 362 6042 , 

we find the snccessive Bomtions -= ' 

scale of progression being 14 and — 1 ; therefore, after 26 half 
oscillations in the longer, and 15 half oscillations in the 
shorter penodic time (which periods are nearly equal to each 
other), the whole motion of the system will be very nearly ac- 
cnmnlated in the body A. The concentration of the whole 
motion in the body A will be more nearly completed towards 
the time 

t=209W% and (=362 t^/~. 

e d« 

From this it is clear that the transmission of sound 
along a colomn of air cannot be represented by the trans- 
mission of the full force of the blow from the body C to the 
body A, 

Long before A has acquired nearly the whole motion of the 
system, its velocity has reached a maximum, become retro- 
grade, and again reached a maximum, the interval of time 
between the impact and the instant of the first maximum ve- 
locity may better represent the time needed to transmit a blow 
from C to A. 

On equating the second derivative of x^ to zero, or, what 
comes to the same thing, on making ^^ = ^» we obtain, for the 
instant of A*s velocity being a maximum, 

-/3 . sin (t^/^ = «n ("^J) ■ ■ ■ ^^^-^ 
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The roots of Uub highly traa- 
Bcendental eqofttion may be re- 
preeented by the annexed dia- 
gram. Having laid off the 
equal diBtances A£, BC, CD, 
&e., conatnict a carve of sines 
passing through the points A, 
B, C, D, &c., and continne this 
curve indefinitely. Then lay- 
ing off A£, EF, &c., equal to 
the chorda of 120°, in a circle 
of which AB is the radius ; 
construct a second curve of 
sines passing through the 
points A, E, F, &c., the inter- 
sections Q, H, &X; indicate 
those times at which the body 
A has its velocity maximum. 
The intervale of time between 
the occurrences of this phase 
are proportional toA^,(;A,&c., 
AC representing the time of a 
fundamental oscillation. 

On computing carefully we 
find 

A^=193"4e^45"= 



(79.) 

Now the body B acquires ita 
first maximum velocity when 

(V— =«■; that is, when (-I*,) 

= \/'-x 1-813800, and thus 
the time in which A acquires 
its first maximum velocity is somewhat less than double of the 
time in which B acquires its firat maximum velocity. On com- 
paring this result with (73), we observe that the time oc- 
cupied in transmitting what may be called the first impulse 
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along tvo steps of the series is aboat one-Iulf more tban 
the time in wliich it was transmitted otie step ; the times being 
nearly proportional to the nomberg of the bodies io the two 

Efstems. 

Casx 8.— J^tmr BodUt. 

When the system consists of four equal bo^ei A, B, 0, D, 
eqnations (67) become 

-l=Qi cos g + Q,coB 2j+Q,co8 3| 
-1=Q,cob3J+Q,co8 6^+Q,cos 9| 
-l=Q,c08 6g + Q,co8l0j + Q,cosl6g 

V,^vs/{{ +1} 

U,=vy^ { - V2 + 1 1 ... (81.) 

and from these values of Uj, ITj, TJ,, we obtain, by help of 
equations (61), the following valnes for the ordinates of the 
wTeral bodies in absolate space :»- 

^.=vi+V^^{ + (-l-^/l)^i«(2i^/J.i«0 
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- i-Jl) H^'Jl'-i) . 

By taking the first derivatiTes of these ve obtain the velo- 
cities of the several bodies ; and by equating the second deri- 
TfttiTes to zero, we can determine the instants at which any 
one of the bodies has its velocity maximnm or minimum. 

The resttlting equations are enormously complex, involving 
the Ednes of three angles, all incommensnrate. In order to 
discover when C has its velocity mazimom, we must resolve 
the equation . 

Bin I . Bin ^2^- Bin|j - sin ^2,^ sin ^j 

.3* . /„ . ■ 3«-\ „ 
— Bm~ . Bm I 2-^ am -^ 1 =0, 

and similarly intricate equations for the other bodies. 

The actnaj solutions of these give, for the times at which C, 
B, and A attain their first maximnm velocities, the results 

t=^/- X 1-805 646 for C, 

e 

<=^/^ X 3-008 380 for B, 



(=y« 



X 4-494 633 for A. 



This line of investigation has now been pursued far enough 
to show that even although we could obtain a general solution 
of the equations involving U and u for any conceivable com- 
bination of impulses ; the resulting formolse for the motions of 
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the variooB bodies of the system would retnaio nnmanageable, 
oa accoont of the circumstance that the periodic times of the os- 
cillations are incommensurate. This circumstance also prevents 
UB from even supposing that the oscillations of a perfectly elas- 
tic linear series can ever take the form of simple undulations. 

Any blow npon one body of such a series calls into existence 
every oscillation of which that series is capable) and, in order 
to produce a simple oscillation, an impulse, properly computed 
and properly timed, would seed to be given to each body, save 
one, of the series. 

In order to determine theoretically the manner in which an 
impulse affects a concrete elastic system, we must augment 
indefinitely the number of the minute parts into which we 
suppose it to be divided ; and having thus obtained an infi- 
nite number of equations, each containing an infinite number 
of doubly-transcendental terms, we would need to resolve 
them. 

Such are the formidable diffieulties which stand in the way 
of a problem which is believed to have been resolved in a satis- 
factory though somewhat off-hand manner ; and the solution 
of which M. le Compte Laplace disposes of in the easy words, 
*' Contme on aait et comme it eatfaeile & dimontrer." 



On the Discovery of the Remains of an ancient Iron'Smett- 
ing Furnace or "Bloomery" at Lochgoilkead, Argyle- 
shire, with Analysis of the Furnace Slag. By John J. J. 
Kyle, Assistant in the Chemical Laboratory, School of 
Arts and Surgeons' Hall, Edinburgh.* 

The eiact period when the ancient inhabitants of Great 
Eritain first practised the art of metallurgy, as applied to the 
manufacture of iron, must ever remain a matter of uncertainty 
and dispute. We have the authority of Csesar for stating that 
when the Romans under his command invaded the British 
Isles, they found the inhabitants making use of iron rings 
and tallies (talece ferrern) as a substitute for coins, which 
it is possible the aborigines may have obtained in exchange 
* Read befbra the ChemlCBl Section of the British Ano<^Uoii, Dublin, ISST. 
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for ihe tin which at that time they employed in bartering with 
the Fhoenioiuu for different commoditiea. Though it may be 
an open question whether the knowledge of emelting iron wae 
possessed'bj the Britons prior to the time of the Roman inva- 
sion, or was introdaced b; the Bomana themselTes, this maeh 
is certuQ, that the birth of onr iron manofactore may be 
dated from about that time. This appears demoneb^ted 
bj the fact that ancient beds of iron scoria have been disco- 
vered, in which Roman coins have been found. These beds 
of scoria are met with in many parts of the country, more 
especially in England ; and are chiefiy interesting as being so 
many arcbteological relics which point out to the inqnirer the 
precise epots where our forefathers once practised the metal- 
lorgic art ; and, it may be, occasionally indicating to as the 
existence in their vicinity of stores of mineral treasure, which, 
during the lapse of centuries, have been forgotten, or the 
working of which may have been abandoned from a scarcity 
of the particular fuel at that time deemed necessary for the 
reduction of the metal from its ore. 

The object of the present communication is very briefly to 
direct attention to the existence of a bed of ancient scoria, 
which was discovered by me, during the autumn of 1856, at 
Locfagoilhead, a small village at the northern extremity of Loch 
Goil, in the Western Highlands of Scotland. One day I chanced 
to pick up a small piece of a heavy, dark-coloured slag from 
amongst the protruding roots of some trees growing in an un- 
frequented part of a wood near the shores of the loch, and at the 
base of one of the mountains, the rugged slope of which is covered 
with large masses of rock, and is known as " Argyle's Bowling- 
Green." The occurrence of this relic of industrial art in a 
situation so far removed from any existing blast -furnaces led 
me, in conjunction with my friend Dr Stevenson Macadam, 
to make a closer investigation of the neighbouring ground 
near which the first specimen had been picked up. We were 
not long in discovering, at the depth of a few inches beneath 
the surface soil, now thickly covered with brushwood, great 
quantities of the slag, as also small portions of charcoal, which 
had doubtless been the fuel employed in smelting the iron. 
Pieces of stone were likewise observed, which, from their cal- 
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cined appearance bad evideitU; formed part of the mde stmc- 
tare whicli had serred as a substitute'for oar modem bl&st- 
famacea. It now became apparent that we stood on the site 
of an ancient bloomerj, though, on inquiry at the inhabitants 
of the district, I was unable to gain an; information, histo* 
rical or traditional, tending to confirm the opinion that the 
mannfactore of iron had at an; time been carried on in the 
district. 

The slag referred to is of a blackish colour, is somewhat 
vesicular, has a. vitreous fracture, and on analysis yielded to 
me the following resolta : — 

Silica, 29-06 

Alumina, 



Lime, 
Magnesia, 
Protoxide of Iron, 
Sulphide of Calci 
Lobs, with trace 



Manganese, 



2-80 
8-72 
56-60 
1-00 
■76 

10000 



The above analysia represents a slag which Ib essentially a 
double silicate of alumina and protoxide of iron, together with 
a little lime and magnesia. The oxygen in the combined 
bases oonaiderably exceeds that in the silicic acid, a fact 
which is the reverse of that generally observed in the ana- 
lysis of modem iron slags ; experience having shown that the 
slag possessed of the highest degree of fusibility is that in 
which the proportion of oxygen in the acid is exactly double 
that in the base. 

The composition of the Iiocbgoil slag is sufficient to show 
that the process of mann&otore employed in this bloomery was 
moi^ likely that known as the direct or Catalan process ; one 
still adopted on the Continent to a small extent, and by which 
method the ore, either in its raw condition or previously sub- 
jected to a preliminary roasting, is reduced to the metallic 
condition by the direct action of the fuel, and without the 
intervention of any flux, such as limestone. The silicic acid 
present in the ore is compelled, for the most part, to combine 
with the protoxide of iron, giving rise to the formation of a 
slag of a highly fusible character,— a matter of great import- 
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anoe when we take into oonaideration the Bimple and imper- 
fect appliances at command of the operators in those remote 
regions and earl; times. 

It has long been remarked, that the scoria found on elevat- 
ed positions generally contained a large amount of oxide of 
iron, whilst those produced ^m bloomeries situated on less 
elevated districts more closely resembled the slag run off from 
furnaces of the present day, and had little iron in their com- 
position. From this circumstance it has been inferred that, 
prior to the introduction of bellows as a means of forcing air 
into the burning fuel, the bloomeries were placed on positions 
as elevated as possible, where the natural currents of air could 
bare more ready access to the combustible. I^'otwithstanding 
this expedient, however, the temperature thus attainable must 
still hare been much less intense than where artificial methods 
were had recourse to for this purpose. Consequently the em- 
ployment of lime, with the riew of separating the siliceous 
matter of the ore, was impracticable, the calcareous silicate 
thus formed being of too infusible a nature to admit of its 
being readily formed and run off from the furnace. 

Judging from the results of my analysis, and from these vari- 
ous considerations, I am led to the conclusion that the bloomery 
at Lochgoilhead was one of the most aacient in the kingdom, 
and although situated at no rery great height above the sea 
lerel, its position would still be one well adapted for carry- 
ing on with success the manufacture of iron by the most 
primitire method, as through the ralley sudden and high 
winds are, in one direction or another, almost constantly 
sweeping. In concluding this notice, I may state that I hare 
been unable to prove the existence of deposits of iron ore of 
any extent in the vicinity of lioch Goil, and therefore cannot 
offer any opinion as to the source of the ore employed in this 
bloomery. 
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Chemical Analysis of Faroelite, and some other Zeolitet, 
occurring m Nova Scotia. By Henry How, ProfesBor of 
Chemistry and Natural History, King's College, Windsor, 
Nova Scotia. 

The minerals forming the subject of the present communi- 
cation were obtained from the trap rock of the Bay of Fundy, 
vhich is well knowi to mineralogists, particularly of America, 
as having yielded, especially at the point of land called Cape 
Bloraidon, and the regions on the northern shore opposite 
Farbidge Island, a great number of beautiful zeolitic mine- 
rala. Id excursions to another part of the same formation 
not 80 frequently visited, namely, the shore of Annapolis 
County, lying a few miles to the west of Blomidon, I met with 
some species, viz., Faroelite, Mesolite, and Epistillite, which 
are not generally considered to occur in Nova Scotia ; and in- 
deed, the first two having somewhat recently been separated 
from others as true species, in Europe, have not, I think, 
been hitherto distinguished among the minerals of America. 
The analytical results now to be brought forward may possess 
an interest, not only as indicating the existence of these mi- 
nerals in North America, but as strengthening their claims to 
the title of true species, which has been given them chiefly 
on the ground of chemical composition. 

In addition is furnished an analysis of an unweathered spe- 
cimen of Laumontite, long known as occurring among the 
Acadian zeolites, but met with only in certain districts of the 
Fundy shore afibrding them. 

Faroelite. — This zeolite, which has long passed as a variety 
of scolezite, under the name of mesole, has recently been care- 
fully studied by Dr Heddle,* and the results of his investi- 
gations have led him to consider it as a distinct species. He 
has accordingly named it anew, and in this I think he has 
done well, inasmuch as the name he has chosen marks at 
once the individuality of the mineral, and the locality afford- 
ing him the material for experiments on which he has based 
his conclusions. The description given of its charaoteristic 

• Edin. New PhU. Joonikl, 1886, vol. iii., p. 351. 
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appearance and asBooiation is this :* " It oconrs aBsociated 
with mesolite, bat still always diBtioct from it, being in im- 
planted and isolated globules or hemisplieres, sometimeB over- 
laid, but never underlaid, hj the mesolite. The colour is 
Qsaally bluish-white, and the lastre decidedly pearly, not 
glassy, like the mesolite." I met with specimens having, in 
every particolar, such characters, in the b*ap cliff in the neigh- 
bourhood of a small fishing village called Foit Oeorge, in An- 
napolis Coun^, Nova Scotia ; and, from having obtained some 
dozen specimens in the course of three or foor hoars' search 
for minerals, I have little doubt of its being tolerably abon- 
dant in that locality. The hardness of the mesole of Berze- 
liuais stated to be 3'5; the specimens of the Nova Scotia mine- 
ral whose analysis is given below had hardness = 4*6 ; very 
thin laminn of it, which it afforded very easily, twisted before 
the blowpipe, and fused in a good heat to a glossy enamel, and 
it gelatinized with hydrochloric acid before and after ignition. 
The analytical numbers I obtained are collated with those 
of Heddle from the Skye mineral ; my first two analyses were 
on air-dry material, the third on that dried over eulphnric 
acid: — 

8«otIuid, Beddle. Nov* SMtU, How. 



Sod», . . 5-77 4-88 5-33 6-00 3-75t 5-58 

Lime, . . 11-64 1140 9-82 11-70 11'92 11-52 

Alumina, . 2844 3000 29-30 29-31 29-98 2952 

Silica, . . 41-32 41'20 43-17 41-41 4148 4090 

Water,. . 13 26 13-20 12-40 1283 12 87 12-49 



100-33 li)0-18 10002 100-25 100-00 100-01 

It will be seen at once that the results are very concordant, 
and that we have the same combination in both cases. The 
oxygen ratio deduced for KO, KjO,, SiO,, HO is very nearly 
1:3:5}, npon the average of the analyses ; and Dr Heddle 
writes, as the formula of Faroelite, 

NsOSiO,, 2CaOSiOi+3Al,Oj, 2Si03+8HO, 
which requires the per-centages — 

* Fowth Snpplement to Duu'i HinanOog?. Auer. Joum. of Sdano* and 
.&rt,JiiI;18S8,p.I18. 
t By daflainiGf. 
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Soda, 


5-74 


Lime, 


10-37 


Alumina, . 


28-57 


Silica 


41-96 


Water, 


13-34 



100 00 
In the course of criticism,* Dans remarks, that the ratio of 
oxygen in Heddle's second analysis is rather 1 ; 3 : 4^ : 2J (that 
of a hydrous nepheline) = R0» SiO, + 2AljOg SiOj + 5H0 
(in which 2R0 = NaO + Ij CaO) = silica 40-26, alumina 
29-83, lime 10-84, soda 6-00, water 1308-100. My analy- 
ses would agree rather better with these per-centages than with 
those of Heddle's formula ; but still, as Dana says, " probably 
the preceding is the true ratio for the mineral ;" and, more- 
over, the recorded analysest of nepheline do not give more 
than 2 per cent, of lime. 

MeeoUte. — The mineral mentioned as the associate of Fa- 
roelit* — viz., mesolite — is very much the more abundant of 
the two, forming the larger proportion of specimens in which 
they occur together, and is found not only in this association, 
but filling per ee cavities in the amygdaloid. It would also 
appear to be very frequent throughout the formation in the 
same neighbourhood, and is sometimes met with in very large 
masses. I procured the remains of one said by the owner, 
who gave it me, to have been found in a cavern on the shore, 
since filled up, and to have heen originally larger than a 
man's head ; the piece I obtained was about the size of two 
fista. The crystals of which it was made up into a compact 
mass, were from two to three inches long, and translucent 
when separated. The specimen was nearly homogeneous, hav- 
ing only a little stilbite attached to it, but was impressed with 
the form of a very large crystal of analcine. Its analysis is 
No. I. below. Mesolite is said to be also very abundant on 
the North Mountains of Annapolis, some distance away from 
the shore ; the form prevalent, from a specimen of my collect- 
ing being recognized as very common there by the owner of 
that last named, is that of an opaque white mineral, in large 
masses of very close texture, having a finely fibrous, radiated. 



* Nlcol'a Mineralogj, p. 110. 
,. viii. NO. ir. — OCT. 1868 
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and petmiform stntctnre. This specimen famished the resnlts 
n. below. The third analysis is of a specimen foand by my- 
self at Port Ge<»^. It was associated vith F&riieUte in a 
reniform mass, and when broken up, the fragments appeared 
nearly transparent, and the aggregated crystals were prismatic. 
The results of analyses I,, IL, III., were these: — 

Dried kt 212°. Dried over H80, CalcolsUd. 



Soda, . 


5-21 


4-45* 


8-68 


5-29 


Lime, . 


9-63 


9-«S 


9-95 


9-57 


Alomlna. 


S5&2 


27-0* 


26-68 


26-38 


Silicft, . 


46-84 


46-48 


46'71 


46-46 


Water,. 


. 1211 


12 40 


U-42 


12-30 



9979 100-00 100-04 10000 

and they i^ree very well with the per-oentagea placed in jux- 
taposition calculated from the formula 

NaOSiO^ 2CaOSiO,+3(Al,0,SiOa)+8HO, 
giyen by Heddle j as that of "mesolite," and also by Berzelius,^ 
as representing the constitution of " lime and soda scolezite." 
It is interesting to obserTe, on comparing this formnla, 
which includes those of two equivalents of scolezite and one of 
natrolite, with the formula of Farbelite, that they differ in con- 
taining respectively three atoms of a monosilicate, and one 
atom of a sesquibasic silicate of alumina, combined with the 
same groaps of elements : thus — 

r2(C«OSiO, + Al,038iO,+3HO aoolesita 1 
\ NaO SiOj + Al,0,8iO, + 2H0 natrolite j " 
=N«OSiO„ SOttO Si03 + 3(ALO, SiOj) + 8HO meaoUte 
NttOSiOi„2CaOSiO,+3Al,0,SiO, + 8H0 faroeUte. 

And I am inclined to think that, in the case of minerals oc- 
curring in such intimate association as these, when there is a 
choice of fonnulte equally according with the results of ana- 
lysis, that one is preferable which shows some such simple 
relation, and therefore that Heddle's formula is more pro- 
bably the correct expression for Paroelite, than that of a hy- 
drous nepheline before mentioned. 

* Bj dsficieDcjp. 

t Min. Saw Phil. Jonrnal, iii., p. 351. 

; rawttb S<q>pIeiMat to Duia'i lUnHrdogj, loi. at., p. 127. 
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EpiatiliAle. — I fouod this species somewliat conBtantlj ac ' 
companylng a very fine variety of stilbite on ledges of trap at 
MarionTille, a village about 7 miles east from Port George. 
The stilbitfl waa in large, transparent, coloorlese, broad, co- 
Inmnar aggregates, and the epistilbite in small, reddish co- 
loured, rhombic crystals, nearly or quite opaque. Although 
the former is by far the more plentiful, the latter was present 
in considerable quantity in some specimens ; and on few that 
I collected was it altogether wanting. Sometimes it appears 
to form the only liniog in shallow c^ritieB of the trap of this 
locaUty. A portion of the mineral detached from stilbite gave 
these results on analysis . — 



Soda, 


099 


PotMh, . 


0-99 


Lime. 


700 


Alumina, . 


15-34 


Peroxide of iron, . 


1-58 


Silioa. 


68-57 


Water, 


15-13 



I met with the same snbstance in a specimen of honey-yel- 
low stilbite in the cabinet of King's College, Windsor, Nova 
Scotia, among some minerals labelled "Nova Scotian;" but 
the precise locality of this one was not marked. In this case 
it was ao intimately mixed with calc-spar as to render mecha- 
nical separation impossible. Its analysis, which follows, shows, 
on this account, some carbonate of lime ; — 



Soda,* 


2-02 


Lime. 


9-53 


Alamiiia,t ■ 


16-10 


Silica, 


56-13 


Carbonic acid. 


1-64 


Water, . 


1436 



After deducting this accidental ingredient, the essentials 
are given below, and agree very well with the preceding, and 
also with those of an analysis of an Iceland epistilbite given 
by Karlbaum : — 



t With > little Fe,0,. 
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How. 


KnrlUn 


8od», 


2-10 


S'Ofi 


P<rtMll, . 




019 


Lime. 


7-87 


7-81 


Alnminft, . 


16-73 


IMO 


Peroxide of iroD, . 




0-12 


Siliiw, 


sa'as 


«8-74 


Water, 


1493 


14-21 



10000 100-23 
The foncnla for epiatilbite given by Berzelins is — 
(RO SiO,+ AljO, 3SiO,) + 6H0, 
and if RO=CaO, the correBponding per-centages are these — 
CeO A1,0, SiO, HO 

917 16-78 59-3a 14-73 = 100 

The analyses recorded above would give for RO, JNaO + 

■J CaO, leading to the formnla — 

NaO 8iO„ 3CaO SiO,+4(AljO, 38iO,) + 20HO, 

which reqaires the per-centageB — 

KaO CaO Aip, SiO, HO 

2-49 6-76 1649 6878 14'4a=100. 

'Laumonite. — This mineral ia very abundant at Fort Oeorge ; 

occasionally veins of three inches thickness are Been running 

down the sides of the cliff. A portion from the interior of a 

mass, gaye these results, in the air-dry state — 

CaO AljO, ' SiO, HO 

1207 21-64 a7-43 1626 = 100-44 

which agree with the per-centagea— 

CaO A1,0, SiO, HO 

11-85 21-76 M-14 10-24 = 100 

calculated from the usual formula — 

3CaO, 2SiOj + 3(Al,0,2SiO,) + 12HO. 
The crystala agreed in all respecta with the descriptions 
given in the manuals. At Margaretville, laumonite occurs 
coloured green by copper. 
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Reaearchet on Salicylic Acid. By Akchibald S. Codper. 

Conflicting opinions being entertained among chemists re- 
specting the coDBtitntion and basicity of salicylic acid, in 
order, if possible, to tbrow some additional light upon this 
question, I have been induced to undertake the investigation 
of the action of tvo equivalents of peutachloride of phospbo* 
ma upon the salicylate of methyl. 

When these two bodies are brought into contact, the reac- 
tion which ensues is exceedingly violent, and it is necessary 
to add very gradually the one equivalent of oil of gaultheria 
to the two equivaleuts of perchloride of phosphorus. Vapour 
of hydrochloric acid, mingled with that of the chloride of me- 
thyl, is disengaged during the whole course of the operation. 

The residue of this reaction is submitted to distillation. A 
trace of osychloride passes over, and is followed by something 
approaching to an equivalent of the perchloride of phos- 
phorus. 

The temperature having now risen to about 160°, the re- 
sidue has darkened in colour. Submitted to a further distil- 
lation, a colourless or slightly yellow liquid passes over, while 
the temperature rises rapidly to about 285° and 295° Cent. The 
portion passing between these temperatures is collected apart. 
It constitutes the larger part of the product of distillation. 
There remaiue a pitchy residue, which selidifies on cooling. 
The liquid collected, as described, on being submitted to ana- 
lysis, furnished the following results : — 

1. 0-41 gnns. of substance gave 0-464 grms. of carbonic acid, 

and 0-0686 grms of water. 

2. 0-49 gnna. of substauce gave 0'628 grms. of carbonic acid, 

and 0706 grms. of water. 

3. 0-516 grms. of aabstance gave 0-666 gnus, carbonic acid, 

and 0071 grma. of water. 

1. 0-438 gnns. of substance gave 0-7606 grms. of chloride of 

2. 0-34 gnns. of substance gave 0-663 grms. of chloride of 

silver. 
1. 0-661 grms. of substance gave 0-283 gnns. of the pyrophos- 
phate of magnesia. 
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Theae analysis lead to the erode formula, — 



Woani. 



Carbon, 
Uydrogen, 
Chlorine 
Phosphorue, 
Accordiag to the rational theoi 



30 8fl 

1'68 

4101 

122 



30-66 
1-46 
S8'86 
11-5 



ic another paper/ 
eented as, — 
(C.W 

[C.-.H 

(C...H 

IC...O...C 



rj vhich I seek to develop 



the couatitution of this bod; may be repre- 



r 

(.0...0 



It is a ter- 
tiarv derivatiTe ; 
the secondary de- 
riTative, ttdicy- 
lie acid, being. 



4^:: 



Ho.. 



QH 



The reaction of which this body is the resalt, is represented 
by the following eqtiatioD : — 

C H8 0* + P Cl« - 2HCI = C H* aa po». 

This is the same body which, unpuri&ed, Gerhardt calls Uie 
chloride of Balicyl,t and Chiosza the chloride of ohloroben- 
zoil,{ or the hydrochlorate of monochlorobenjoic acid. In 
order to determine rigorously whether the body produced by 
Ghiozsa from salicylic acid was really the same as that which 
Gerhardt and I have obtained from the oil of ganltheria, I 
investigated the action of the perchloride of phosphorus upon 
the pure acid. The reaction which takes place between the 
two solid bodies is less violent than when the oil was em- 
ployed. Nevertheless, in this instance also the action is 
prompt. After the vapour of hydrochloric acid has passed 

* Lond, Phil. Mg.g., Augiut 1SS8. 

t Conpt R*iid, d« I'Acad. iiiviiL 34. 

1 Ann. de CUm. et ds Ph>B. [3] uivi. lOS. 
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off, the residue m the flask is identical with that which re- 
mains when the oil of gaoltheria is employed. These two 
products distil in identically the same manner, with the same 
physical appearances, while the products of distillation produce 
exactly the same results upon analysis. 

These products display also entirely the same results in all 
their reactions. 

The terchlorophosphate of salioyl ohtuned by either pro- 
cess is very soon decomposed by water in the cold, and imme- 
diately, upon the application of heat, the products being hy- 
drochloric, phosphoric, and salicylic acids. 

Chiozza's monochlorobenzoic acid, which he believes to be 
produced along with hydrochloric acid in the decomposition 
of this body, is only salicylic acid rendered impure by hydro- 
chloric and phosphoric acids. 

Chiozza did not succeed in producing the reaction for sali- 
cylic acid by the perchloride of iron. Nor is it to be ob- 
served till the liquid coutaining the phosphoric acid is sepa- 
rated from the crystale of salicylic acid, but as sooo as this is 
done, the application of the test gives the intense and charac- 
teristic colour produced by the acid in question. An analysis 
which I have made confirms this result. 

0-301 grms. of these crystals, expressed between folds of 
bibulous paper, re-crystalized from water, and dried, upon 
combustion, gave 0*668 grms. of carbonic acid, and 0116 grms. 
of water. 





FouDd 


CarboD, 


6062 


Uydrogeu, . 


4-27 



In another analysis 0-2205 grms. of substance gave 0-4S85 
grms. of carbonic acid, and 0875 grms. of water, which, cal- 
culated, gives, — 

60-42'' /j for carbon, and 44* /^ for hyilrogeo. 

This acid agrees also in all its physical aspects with the 
salicylic acid. 

It is evident, then, that those three bodies, — namely, the 
chloride of salicyl of Qerhardt, the chloride of chlorobcnzoil, 
and the chlorobenzoilic acid of Chiozza, are not yet known. 
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When the terohloropboBphate of salicyl is quickly distilled, 
hydrochloric acid is given off ia considerable quantity, while 
the body, at the same time, acquires a dark colour. The last 
portion of the product of this distillation, frhich passes at a 
temperature above 300° Cent., being allowed to stand for a day 
or two in a closed tube, deposits large crystals, which having 
been pressed between folds of bibnlous paper, and submitted 
to analysis, gave the following results : — 

1°. 0-3666 gnns. of Bubstance gave 0-5255 oarbonic add, and 
0*074 grma. water. 

2°. 0'67 grma. of substance gave 0'826 grniB. carbonic acid, aud 
0-101 grms. of water. 

1°. 0-266 gnus, of substance gave 0-176 gnns. of chloride of 
silver. 

Compared with the crude formnla C^ H* 0^ CIF, these re- 
Bolta win be : — 

Found. CklcDlKtwi. 



CarboQ, . 


40-2 


3916 


38-44 


Hydpogm, 


2-3 


1-96 


1-83 


Chlorine, . 


17-07 




16-25 



The rational formula is,- 



{C...H' 
C...H 
fC, .H 
lC...O...Os 
i (O. 

(o -oj 






The monochlorophosphate of salicyl being a body which is 
quickly decomposed by exposure to the air, and only to be ob- 
tained from a liquid passing at an exceedingly high tem- 
perature, I did not think it easily possible to obtain a purer 
body, and have contented myself with the above analysis. 
Although these analyses might in themselves leave some doubt 
as to the composition of the body, still, when taken in oon- 
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nectioD with a combiDEite which I am about to describe, and 
which is produced from the monochlorophoBphate of ealiejl, as 
well aa from the terchlorophoBphate, I think I may be war- 
Tanted in ascribing definitely to it the above formula. 

This compound is produced by the exposure to the atmos- 
phere of the bodies just mentioned. The chlorine contained 
in them decomposes the water of the atmosphere combining 
with an equivalent of hydrogen, while the oxygen is taken up 
by the bodies in question in replacement of the chlorine. This 
new oxygen, however, enters into the state in which it is found 
in acids, and has a great affinity for the oxygen of water and 
bases. It therefore attracts the water of the atmosphere, and 
the combinate becomes an hydrated acid. 

This body being submitted to analysis, gave results accord- 
ing with the rational formula : — 



rc...H» 

I.C...H 



fC...H 

lc...o...op { 0...i 

: lo...< 



<c 



OH 



=C' W 0'2 Ph. 



1°. 0-2845 grms. of substance gave 0-397 grms. of carbonic 
acid, and 0'086 grms. of water, 

0-1785 gmiB. of substance gave 0103 grms. of tbe j^rophos- 
phate of magnesia. 

Found. Calca1at«d. 

Carbon, . . . 38-05 38-53 

Hydrogen, 3-39 321 

PhoapboruB, . . 14-48 14-22 

This phosphosalicylic acid is a tribasic acid, and forms in- 
soluble salts with baryta, lead, and silver, containing three 
eqxuvalente of these metals. 

I propose taking into consideration more fully the constitu- 
tion of salicylic acid in a subsequent communication. The 
formula here given of that body may be in the meanwhile sug- 
gestive. 
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On the Shwturt of Mont Blano. By Dr H. de Hallwyl. 

In the year 1855, the late Dr Sharpe, after having spent 
eight days in the neighboorhood of Mont Blanc, attempted to 
prove the falseness of the theory which the most able geolo- 
gists had hitherto propotmded concerning the structare and 
origin of the central Plutonic masses of the Alps. According 
to hia viewB, the eystem of the arches of foliation, having 
their axes parallel to each other, and by the obBervation of 
irhtch he hoped to elucidate the features of North Wales and 
of the southern districts of Scotland, is to be found on a line 
traced from Yilleneuve to Aosta. In this district he believes 
that the arches are so strikingly exhibited as to conTinoe any 
sound natural philosopher of the truth of his theory concern- 
ing them. The matter received the attention of several men 
of science, among whom Professor James Forbes anccessfully 
and ably refuted the arguments of his countryman.* In the 
following pages it has been my endeavour to aHord some 
further information on the subject 

The chain of Mont Blanc presents outlines quite peculiar 
to itself. We neither observe any huge rounded back of 
schistose rocks, nor any eystcm of mountain ridges diverging 
from culminating points ; but rather there is seen a steep 
symmetrical central mass, adorned with many bold pinnacles, 
and forming an independent part of the wall whose battle- 
ments overlook the fertile valleys of the Po and of its upper 
tributaries. 

The Neptunian formations appear to the north and to the 
south of the chain of Mout Blanc, as well as in the valleys of 
Ferrex, Lex Blanche, Montjoie, and Chamounix. They are 
overhung by the feldspathic rocks of the Aiguilles Rouges od 
the north, and of Mout Cbetif and Mont de la Saxe on the 
southern side of the chain. The most important sedimentary 
accumulations are to be found on opposite sides of the centre 
of the crystalline mass ; that is to say, in the Mont Lacha, 
where, at the junction of Val Chamounix and Vol Mon^oie, 

* Bdin. Phil. Jonnul, Apcll 18G6. 
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the Arve turns ite course to the right, uid ia Mont Fr^ty, in 
the very front of the narrow and tortnoua chasm by which 
the Dora Baltea makes its sonthward escape. 

Let me speak first of the formations which are laid open in 
the ralleys, as they are of ui earlier date and first accessible 
to the geolo^t' 

NEPTtrNIAN FOBMATIONS. 

From Col de Ferrex to t?te Glacier of Miage. — Along this 
whole tract the bottom of the valley ia covered with fir trees, 
shmbs, small herbs, and many stony fragments of varioos 
dimensions. The bare sedimentary rock appears only in scarce 
spots among the pasture grounds and forests of Mont Cramont 
and Mont Carmet, and in some parts of the western wall, 
where the spring waters have uncovered it in deep ravines. 
The portion which runs along the foot of the main chain con- 
sists of alternating dark clay-slates and yellowish grits, both 
of which contain lime and silica in a ratio of five to two.* 
Sometimes yon may observe thin layers of quartz, or of car- 
bonate of lime, parallel to the bedding, or branching off in 
veins. A large bed of quartz of this description was found by 
De Sanssure near Mont Ru, and by Sharpet at Col Ferrex, 
where it dips between the crystalline rock and a conformable 
aeries of dark slates, at an inclination of 60° to 70° E.N.G. 
Beneatli the glacier of Triolet the strike bends to the west, 
until to the difference of about 30° near EatrSves. To the 
north of Mont Fr^ty the slates strike N. SS'-IO" E., but to 
the south the direction is gradually changed to N. b° E., and 
even N. 5° W. 

Moreover, if we proceed downwards through the Val Ferrex, 
the dip becomes westerly. To understand this it is only ne- 
cessary to ascend the Croix de la Bernada, not far from 
Conrmaiyeur, and from this elevated portion to survey the 
lower parts of the main chain. Everywhere the bedding of 
the clay-slates may be known by light-coloured insertions of 
limestone and grit. Suoh, for instance, is evidently the case 
in the fourth ravine to the north of Mont Fr6ty. In the 

* De Saiusure, Vojagei dans lea Alpes, T, II[. t Quutarly Journtl, 1S56. 
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second ravine tlie rocks below are verj dark, and cleave easily 
into thin layers ; they dip 46° to 72" N.W. The opper ones are 
rather dense, rough, light, and contain more of lime ; they dip 
50° N.W. The sketch (fig. 1) shows the front view of this 
ravine. I could not succeed in reaching the limit between B 
and 0. and D, however, seem to dip westward. 

Fig- 1. 



A Waterfall — B Rounded ga«iH rocki — Light coane itrata — D D&rk ilatei. 

On the steep front, as well as on the northern side of Mont 
Fr^ty, De Saussnre thought the angle of the dip to be about 
35° to 47° N.W. At the foot of Mont Fr^ty, opposite to the 
foremost part of the glacier of Brenva, I found the slates dip- 
ping 45°, and on another spot only 10° ; though the latter ob- 
servation might scarcely be of any importance. I observed the 
joints which Be Saussure mentions as dipping 50° S.D. to be 
interruptedly and faintly developed in the vicinity of Entr^vea. 
In this neighbourhood, on the very lowest part of Mont Frety, 
the beds of the slate are bent with their concavity towards the 
valley in such a manner that a vertical line would cut them 
twice. A similar flexure (fig. 2) was observed by Forbes* at the 
issue of the great ravine between Mont Frcty and the glacier 
of Srenva. He found the angle of the dip to vary from 38° 
to 50°. From more extended observations I ascertuned the 

* Tnvala Uirongh ths Alp> of SaTo;. 
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arch to vary in its angle from 36° to 60°. Higher up, on the 
opposite bank of the same ravine, micaceoua clay-slate, having 



a thin cleavage, and with its upper parts hanging over, leans 
against the crystalline rock. At its further extremity the 
ravine is enlarged and much broken, exhibiting in the middle 
a huge mass of dark coarse siliceous limestone, with indistinct 
bedding and traces of a cleavage dipping N.W. The plane 
of separation between this limestone and the protogine dips 
75°to 80°N.W., aod the former is traversed by numerous qnartz 
veins. This mass seems to have more powerfully resisted the 
eruption of the Plutonic rock than the surrounding softer slate. 
On the opposite side of the valley the strike is north-eastern. 
On the Grand Ferrex the beds dipping westward form a 
synclinal system with those of the Petit Ferrex. Towards 
Courmayeur they assume a vertical position ; they then dip 
eastirard, and from this point, in connection with the beds 
dipping under the main chain of Mont Blanc, the geologist is 
enabled to arrange them symmetrically around a rectilinear 
anticlinal axis running from Prd Sec in Val Ferrex to the gla- 
cier of Miage (fig- 3). On the green edge of Mont Garmet, which 
looks down upon Val Ferrex, the beds strike N. (62° to 75°) E.^ 
and dip 75° W. to 80° E. To the south of the spot where the 
feldspathic rocks composing the right bank of the Trou des 
Remains make their first appearance, the dip becomes de- 
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oidedly esstom ; so much bo, that on both aidoa of the Dora* 
in th« Montagne de la Sa>xe and in Mont Ch^f, the igneous 

Fig. 3. 
«> ^<^^dspathic schists 

^ itntUlinaljtris Sj/nclinalJ^^^ -" 

-T- -r - - -^ 

Feldsp&thic eehieti. 

rocks rest entirely upon tiie sedimentary formations. Aa we 
descend from the Croix de la Bemada towards Entr^ves, the 
strike may be observed to change its direction, N. 45° E., N. 
aO" E., N. 25° E. On the edge of both formations it is N. 28° 
E.; close to the chapel Notre Dame, N. 32° E. On this side of 
the valley, also, the sedimentary rock consists of dark slates, 
sometimes micaceous, and alternating with limestones and 
grits, showing a prismatic cleavage. Where in contact with 
the igneous rock, the slates are hardened, and some few inches 
inward, appear coarse, and contain quartz. All these observa- 
tions, generally speaking, apply with equal force to Mont 
Chgtif. 

Fig. 4. 



Between the glacier of Brenva and that of Miage the foot 
of the crystalline rock is covered by debris accumulated in 
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the valley ; bnt on the opposite banl^, wbereTer the Neptonian 
slates are seen, they dip eastvard, often with low aoglea and 
diatoibed bedding. Where the river is deSected by the frontal 
Moraine of the Glacier dn Miage, are exposed dark veined 
slates, overhung by yellowish limestone, which is replaced 
farther up by a tract of coarse white gypsum. 

Thronghout the district just described I was nnable to make 
out the slightest trace of any transversal cleavage. However, 
the slates cleave in the direction of their bedding, and the 
coarse specimens among them usually exhibit a system of 
joints perpendicular to the bedding.* But I quite fail to 
comprehend Sbarpe's description of a cleavage crossing the 
beds of the east side of Val Ferrex at an angle of about 30°. 

The Passes of La Seigne and BonJiomme. — Ail observa- 
tions which have hitherto been made in the neighbour* 
hood of these spots lead to the conclusion, that the sedi- 
mentary rest upon the Plutonic rocks in undisturbed order. 
Some pyramids of light coarse limestone, which seems to have 
been exposed to subterranean agents, appear in the Lex 
Blanche and above Nant Eourant, either touching the hom- 
blendic schists, which also contain quartz and mica, and form 
this part of the main chain, or separated from them by grits. 
In the former of these localities I found some indistinct beds 
dipping 60° S.E., bnt no trace of the bed of conglomerate 
mentioned by Sharpe as dipping only 20° S.E. "What he 
took for a vertical cleavage I rather believe to be jointage, 
as the rock splits vertically into huge table-like pieces, bnt 
does not exhibit the slightest Sssile structure in that direction. 
On these limestones rests the whole series of micaceous and 
qnart^ose grits and clay-slates, alternating with limestone brec- 
chia, whose section is revealed in the Col de la Seigne (fig. 5). 
The strike is of about 40° N.E. The quartzose mica schists 
about Motet, as well as the compact limestones parallel with 
them, both of which formations have been noticed by De 
Sanssure, seemed to me to be the contjnnations of the strata 
marked c in the diagram. Beneath Motet, I observed on the 
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path a great manj blocka of a greeniah verruc&oo, whicli L 
descended from the right. 

rig. 5. 



a LimMtone bcccchia (blocka of (he Lake Combol). — b Glittering dark 
■lateB. — e Yellowish and gny grits, — d Crjrstellltie ichistB of the central mess. 

The slates of the Bonhomme represent an anticlinal ridge. 
The dark clay-slates above ChapiA dip 48° S., and nearer to 
the top, 28° S, They strike as we proceed upwards, N. 55° E, 
and N. 40 E. Close to the last chalet, they strike N., and 
dip 40° E. On the top, the quartzose grits are most abundant. 
The bedding is very disturbed, and the angles of the dip are 
in general exceedingly low. On the side of Nant Bonrant, 
the beds strike N. 46° E. Some slaty chloritlo grits, im- 
bedded in the dark clay-slates, dip 60° N.W. The sedi- 
mentary rocks, however, do not seem to rest for any con- 
siderable distance on the western declivity of the crystalline 
mass of Mont Blanc ; for, on the left side of the valley of 
Bionassay, the dark slates of the Vorazz^, striking N. 33° E., 
dip with an angle of 55° to 70° towards the central chain. 

Chamounia; — From, the Mount LacHa to the Col de Balme. 
— The Neptunian formations of this district are still more ob- 
scnre than those above described. They exhibit similar ap- 
pearances in their relative position to the Plutonian masses. 
Near the Chalet la Blaitiere, above Prieur^, De Saussure* and 
Neckerf have seen the limestone dipping under the crystalline 
rocks of the Aiguille de Blaitiere. Professor J. Forbes} and 

• Voyages, T. II. f Memoir on Valoraine in Geneva TrangacHOM. 

I Ed. N. Phil. J. 1856, 
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Favre obserred the same on the way to the Cbapeau. Ac- 
cording to Favre, the dip, where the two formations touch each 
other, is 30° E. ; I found it to be 45° ; while the beda strike N. 
15° "W. to N. 60° E. The stratiHcation is indicated by alter- 
nating beds of light, coarse, and dark slatos peeling off in thin 
flakea parallel with the bedding.* The dark slates, together 
with grits and limestones of a rather coarse and micaceous 
kind, whose bedding may be seen in many deep and broken 
ravines, form the Mont Lacha and the Col de Voza. On the 
northern declirity of this crest, the slates strike N. 30° W., 
N. 15° W., or even due N. ; on the crest itself, N. 20° E. to 
K. 65° E., and are therefore parallel with the Val Chamounix 
and the main chain, whose strike is nearly N. 45° £. The 
dip is thoroughly easterly. Proceeding from the Pavilion 
Bellevue towards the Aiguille du Goute, I found the angles 
46°, 48°, 50°, 55" ; further down, towards Btonassay, 35° and 
40°. On the north side of Mont Lacha, the angles of the dip 
seem in like manner to increase in proportion to the heights of 
the points of observation, 44°, 50°, 62°. The strike is N. 
(40° to 45°) E. ; further below, N. 35° E. These considerations 
seem to suggest that the uplifting and pressing force is not 
merely to be looked for as having acted from below and from 
the west. Close to the summit of Mont Lacha, the gneiss of 
the Aiguille du Gout^ lies in contact with the dark slatos, 
which dip 70° £. ; and if we imagine a vertical plane to be 
drawn to the bottom from this spot, it would intersect, as far 
as visible, the Neptunian formations. However, I did not see 
the dark slates of Mont Lacha dipping below the igneous rock 
at any point of contact. The stratification of the district I 
have just described is easily understood. It is marked by 
the various differences in colour, density, coarseness, and 
cleavage, and by the prominent extremities of the beds, which 
look westward wherever they are laid open by the agencies of 
water and earth-slips.- In the upper region of the Qria ravine, 
I was fortunate in finding two strata of a black, glittering, - 
and friable anthracite, imbedded between dark clay-slates and 
micaceous limestones, dipping 44° E., and striking N. 35" E. 



* Jokiw (Bicuri. in Newfoandland) observad the Mma 

unj Uljbti of grejvacke grid Imbedded Id cUj-ilatu. 
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The upper bed has a thickness of tiro or three feet, aad the 
loT«r of about four. 

Besides the cleavage, which I found to be throughout pa- 
rallel to the bedding, I observed in various apotfl a second aet 
of divisional planes, crossing the first, and forming smaller 
angles with the plane of the homon. Between the Col de 
Forclaz and the Pavilion Bellevue the angle formed hy the 
two sets is about 40°. and at Mont Lacha about 25°. Both 
strike in the same direction. The second may rather be re- 
garded as a mere system of joints, for it is a fact that joints 
also very often exhibit a parallel structure. But I am at a 
loss to understand how Major Charters,* having his mind im- 
bued with Sharpe'a ideas, could speak of the slates of Mont 
Lacha as if their bedding dipped 70° W. and their cleavage 
20" E. 

On the Col de Balme, again, the grits and dark slates are 
found in large masses. Above Le Tour they dip eastward, 
and on the top, near the inn, in a vertical direction. Further 
to the west, near Yalorsine, an uiticlinai axis strikes parallel 
with the valley of Ghamouniz. FavTe| found the same rocks 
below the Croix de la Fleg^re dipping abruptly to the SJE, 
leaning against the igneous mass of the Aiguilles Bonges, bnt 
assuming a horizontal position on the top of that chain, where 
they contain belemnites, ammonites, and encrinites. The 
transition between the Neptunian and the Plutonic formations 
is made on this point by anthracite slates, and by the pud- 
ding-stones of Valor sine. 

The light qnartzose crystalline limestones, which, as already 
mentioned, are to be fonnd in the Val d'Entr^ves, on the Col 
de Seigne and Col du Bonhomme, appear f^in in the Val 
Montjoie and in the Val Chamouniz. I noticed, as a specimen 
of them, some round-shaped rocks dipping towards the mun 
chiun at the foremost end of the glacier of Bionassay. De 
Saussure speaks of them as forming the hill called C6te dn 
Piget near the Source de I'Arveiron, and dipping 50° E, 
Above Trient they rise in bold peaks. Between L'Argenti^re 
and Tours, near Biolay, and in the ravine of the Gria, there 

Qo»rt. Jour. 1866, t Ball, da I'Soc Geol. S. Fr., 2de »er., t. v. 
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appear strata of calc tnff and splendid white gypsum, dipping 
beneath the gneiss at its approaching to the dark slates. Par- 
ticularly on the latter of the above spots, I observed such a 
mode of stratification, where the angle of the strike changes 
occasionally to N. 15° W., while that of the dip is 40" E. 
Pig. 6. 
Declivity of the Algoille du Qout^. 



a CryBtalline schietB. — b GjpEo 
gritfl.— « Solid lin 

It is no longer matter for discussion, whether these layers 
of tufa and gypsum, which in various other places appear in 
the neighbourhood of erupted chains, are to be considered as 
aqueous deposits, or as metamorphic transformations of lime- 
stones. For, though Murchison,* who is an authority on this 
subject, seems to favour the igneous theory, imagining that 
the transformation might have taken place at the same time 
as the uplifting of the main crystalline chain of Mont Blanc, 
it appears to me that there are many strong arguments which 
militate against such an opinion. For instance, it is men- 
tioned by Sharpe that the mass of gypsum near the foremost 
part of the glacier of Taconuay must have originated at two 
different periods, the older part showing traces of a cleavage 
dipping 70° S.E., and talc exudations on the divisional planes, 
the latter being denser and purer. He believes them both to 
* Od the Strooture of the Alps. 
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bo of aqneoiia formation. So did Do Saussiire, who fonnd 
hnge blocks of granite imbedded in the calc toff of the Val 
Chamounix ; and Favre, who detected beds of tufa lying in 
the region of contact between the protogine and the crystalline 
schists in the neighbonrhood of the glacier of Trient. 

The Plutonic Foruatiohb. 

The main crystalline chain of Mont Slanc, varying in 
breadth from six to nine miles, and nearly thirty-five miles 
long, extends S.W. to N.E. from the Col des Fours to the foot 
of the Dent de Morcles, like the segment of a circle, having its 
centre far in the West. 

The predominating rock is that which Jurine called pro- 
togine. It consists of glassy quartz, twin crystals of orthose, 
opaqne oligoclas, hexagonal tablets of potash, mica, and small 
bent pearl-coloured laminK of talc. The latter two minerals 
are ofben intimately connected with each other, forming thns 
Jnrine's dolerine. 

The rocks lying in the medial line of the main chain are of a 
coarse crystalline character, sometimes very like true granite ; 
while on both sides the thin layers of mica and talc impart 
to them a foliated structure. Above the glacier of Miage, De 
Saussure observed a syenitic rock, which, as Stnder has shown, 
is transformed into arkesine.by mingling with quartz, steatite, 
chlorite, and crystals of sphenite. It is known that the arkesine 
predominates in the Alps between the Grand St Bernard and 
the Theodnl Pass. 

The protogine in the axis of the main chain is traversed 
in its longitudinal direction by large joints diverging very 
little towards the top ; the tables which they form, exhibiting 
sharp edges and bold points, have been compared by De Saos- 
supe to the leaves of an artichoke. 

The limit between the solid mass of the protogine and its 
foliated varieties nearly coincides with that of the area on 
which stand the A^mllee, so characteristic of the mountun- 
group of Mont Blanc. This limit extends closer on the 
eastern than on the western side to the Neptunian formations ; 
but it may be very distinctly traced, for De Saussure men- 
tions that he has detected some regular strata of protogine 
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imbedded in tlie adjoining crjstalline schists. Favre observed 
such a threefold alternation above the edge of the glacier of 
Trient ; and both geologista believed that the aame might litely 
be observed on the whole west side of the Mont Blano chain. 

The foliation of the crystalline schists, if spoken of in regard 
to its large extension, nndulates little, if at all ; but when 
examined on a smaller scale, it freqaentljr exhibits the foli- 
ating layers disposed in waving lines, which, being exposed in 
transverse sections, induced De Saossure to call this rock 
gramt veinfi. The higher we rise above the valley, the steeper 
becomes the dip of the foliation : it appears fan-shaped, con- 
verging towards the centre of the chain. Ascending to the 
Montenvert, I foimd the dipping angle of the crystalline schists 
to be 35°, then 55° ; near the Chapean, 62° ; on the edge of the 
Mer de Glace, close to the pavilion, 70° ; and at the foot of the 
Aiguille du Dm, 75° S.E. At the same time, the gradual trans- 
formation of the schists into true gneiss may be readily ob- 
served. Keepecting the divisional planes of foliation, a super- 
ficial observer might easily be deceived ; for there appears 
another set of cleavage planes, somewhat bent towards the ex- 
terior, and crossing the true foliation near the Chapean at an 
angle of 60°. This second divisional system may have origin- 
ated from isothermal planes. 

Both sides of the crystalliiie mass of Mont Blanc rest on 
the adjoining Neptunian rocks, so that the planes of foliation 
on one side, of cleavage and bedding on the other, all run- 
ning nearly parallel to each other, and to the axis of the main 
chain, form together a great fan, opened at the top. Be Sans- 
sure first observed this extraordinary fact near Mont Broglia ; 
and Sismonda* above Pr^ Sec, in the Val Ferrex, 

Above the pavilion of Mont Fr6ty, the common surface 
between the crystalline schists and the protogine dips 60° to 
the W. According to Sharpe, the same angle belongs to 
the planes of foliation of the crystalline schists. Mount Fr^ty 
seeme to be composed of gneiss ; nntil very near the edge on 
which the pavilion stands, it is covered with erratic blocks 
of protogine. The limit between this gneiss and the dark 



* Hem dell' Ackd. de Se. de Torino, 2 eer., t. 
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elates is not to be seen on Mount Fr^ty, being covered with 
vegetation ; but a little farther to the south the inveraon and 
bending of the former, and the abnormal overhan^ng of the 
latter, is well exposed. In viewing this locality, the idea 
natnrallj occurred to me, that the crystalline rock has been 
pulled outwardB like a huge tenacious wave ; and this appeared 
even more evident, when I perceived a coarse crystalline mass 
of gneiss -granite, which, separated from its main rock, is resting 
on the limestone, as if it had overflowed, and hardened during 
cooling, 

As regards the extent of metamorphic action which has 
taken place on the line of contact between the crystalline and 
the Neptunian rocks, De Sanssnre informs us, that in the Val 
d'Entrivea it is included within a small zone, and easily dis- 
tinguished in four gradual stages. According to Favre, it is 
indicated on the side of Chamounix by a thin layer of kaoline 
towards the gneiss, and towards the dark slates by a layer of 
magnesian limestone. 

The two primordial masses of Mont Ch^tif and Montagne 
de la Saxe appear to the traveller coming up from Aosta like 
two gigantic pillars on the sides of a majestic stage, the back- 
ground of which is represented by the abrupt wall of the 
Col du G^ant. The petrographic and stratigraphic relations 
of Mont de la Saxe are best understood if, starting from La 
Saxe, we rise over the western declivity of the Tron des 
Komains to the Croix de la Bemada. On the inferior spots 
the rocks are abtrndant in mica and talc, and exhibit a dis- 
tinct foliation. The same is the case where, on the west, they 
rest apon the Neptunian slates ; but close to La- Saxe, in the 
centre as well as on the top of the mass, we find larger crystals 
of feldspar, predominating quartz, and a rather obscure folia- 
tion. The limit between this eruptive mass and the dark 
elates runs parallel with the cleavage planes of the latter. 
When followed from N.E. to S.W., it will be found to change 
its dip from the W. to the E. The foliation in this line strikes 
N. 70" E. to N. 20° E. ; even on a single spot — that is, at 
the northern end of the feldspathic mass, — N. 10° W. The 
detailed relations of Mont Ch^tif are unknown to me. Both 
the eruptive masses, generally speaking, appear, according to 
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Stader, like a stratum of feldspatliic rock, about 200 feet thick, 
imbedded in tbe sedimentary schists with a steep eastern dip. 

The central mass of the Aiguilles Rouges, about twenty-six 
miles long and three to five miles broad, extends on the west 
side of the main chain of Mont Blanc, and parallel to it from 
Servoz to the Dent de MOTCles. Here also the protogine 
nocleua is at once apparent in the outlines of the scenery. 
Above the rounded steep wall of gneiss and granit vein^ which 
composes the main body of the chain it rises in a series of 
abrupt and partly inacessible pinnacles. The crystalline 
schists have been observed to be the most extensive in the west 
between the Aiguilles Bruges and the Buet, as well as in the 
north, downwards to the valley of the Khone. On the right 
bank of this river they have been changed into red porphyry; 
in Valorsine, into a widely-spread greenish mass of homstone; 
which has been again metamorphosed into Vermccano and 
anthracite slates. Near Berberine, close by the path of the 
T^te-noire, a b-ue alpine granite without talc breaks into the 
roche de come, changing it partially into a solid gneiss, or 
spreading through it in fissures, or as eorite in minute veins. 
Fouroet* satisfactorily explained these appearances. Near 
Servoz, the River Arve has uncovered a reddish granite, which 
Sharpe took for granted to be trap. He describes the mass 
as having been tilted up like an arch, its foliation showing a 
concentric disposition, and that of the surrounding crystalline 
sohiflts having been completely disturbed. 

Also in the protogine of the Aiguilles Rouges there may 
be observed a perpendicular set of divisional planes striking 
N.E., and parallel to the foliation of the adjoining gneiss and 
veined granite. A transverse section would represent a steep 
anticlinnm. The Neptunian schists of this district rest on the 
primordial formations under high angles. 

Conclusion. 
Notwithstanding his repeated inquiries in the neighbour- 
hood of Mont Blanc, and his first-rate merit in laying the 
foundation to the alpine geology, De Saussure was not suc- 

* Suit* dw lUcharchu lur la Oiol. de AIpu. 
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cesefnl in explaining the origin of the mountain district which 
has been treated of in this paper. Probably his mind was 
imbued vith Wemerian doctrines, and therefore occasionally 
he compared the main chain of Mont Blanc with its varions 
sharp-edged pinnacles to an immense crystal. However, I 
was no less surprised to see that Farre,* a man of as great 
scientific skill as knowledge, in publishing his most interest- 
ing discoveries on the Aiguilles Rouges, uttered the opinion, 
that the uplifting of the main chain of Mont Slanc had not 
influenced the position of the sedimentary strata in the valley 
of Chamouniz. Kogers,t too, seems to have been wrong in 
applying his Appallachian theory of the undulations of the 
earth's crust to the interpretation of the Mont Blanc district. 
But at first sight a superficial observer may imagine that he 
has detected some data for its support. Such are the repeti- 
tion of similar strata in a transverse section, the accidental 
lowering of the angles of the dip as we proceed from the Croix 
de la Fleg^re towards the Glacier dea Bois, finally the cleav- 
age being parallel with the supposed axial planes of the cur- 
vatures of the bedding ; but, if further looked into, these ap- 
pearances will be found unavailing to the above theory, the 
more so as they have no analogy on the eastern flanks of the 
Mont Blanc chain. Even though an enthusiastic follower of 
Rogers should maintain the whole Neptunian series in the 
valley of Chamonnix to be a single wave, the explanation 
would prove unsatisfactory. 

Neither is the theory of Sharpe, as to the vaulted arches, 
compatible with the phenomena observed. According to Sharpe, 
two vertical planes of foliation, separated about two miles from 
each other near the glacier of Tacul, and thence diverging a 
little southwards and northwards, run along both sides of the 
axial plane of the Mont Blanc chain. The planes of foliation, 
forming a steep anticlinum between these two ^xes, expand on 
their exterior sides like a fan ; thus, supposing them to join 
the foliation planes of the Montague de la Saxe and of the 
Aiguilles Bouges, they would complete gigantic arched vaults 
above each of the valleys of Chamounix and Entr^ves. These 
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vaults, Sbarpe continuee, are bounded by others similarly 
formed &nd running ou parallel to them, every one being 
separated from its neighbour by a plane of vertical foliation. 
Sharpe carefully foUoira out these divisioaal planes through- 
out the Plutonian aa well as the Neptunian formations, namely, 
as foliation in the former, and as cleavage in the latter. 
Thus, for example, he fancies that he discovered the western 
main plane of vertical foliation in the cleavage of the Jurassic 
rooks of the Col du Bonhomme, the eastern one in that of 
the clay-slates of Mont Catogne near Sembranchier, and of 
the limestones of the Lex Blanche and of the Col de la Seigne. 
The perpendicular plane of foliation of the Aiguilles Kougea 
is said by him to strike to the west of the Col de Balme, and 
to show itself again in the precipitous gneiss rocks on the 
edge of which the traveller ascends from Trient to the small 
station of the Col de Forclaz. Our geologist, too bold in his 
speculations, has gone even so far as to divide the whole area 
between St Maurice and Aosta into nine contiguous semicy- 
lindrical arches, having their axis running N.E., in which case 
the two largest of them oaght to have overhung the valleys ou 
the aides of the Mont Blanc. He admits, hoTever, that the 
bedding is not in keeping with those arched divisional planes, 
even that the whole Neptunian series between the Val Feirex 
and Livrogne, including the anthracite and the inferior 
oolite, dips conformably 8.E. 

If thoroughly examined, there will scarcely be found any 
mountainous district less adapted to the above theory than 
this which has been just treated of. In the first place, I can- 
not understand why the limita of the supposed arches should, 
in any case, be represented by a plane of vertical folia- 
tion running along a ridge of mountains, and why it should 
not rather be occasionally indicated by a synclinal valley t 
Moreover, we would ask why, no arch being complete, nor 
even nearly so, there are no traces of any important Plutonic 
emptions or faults on the lines of the supposed cylindrical 
axis ? To give effective support to Sharpe's theory, it would 
bo necessary to conceive extraordinary sinkings of ground, 
or, combined with these sinkings, we must admit of the erosive 
power of fictitious oceans. The supposed existence of such 
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waters, however, would only iuTolve in new difficulties. For, 
should we adopt the opinion of Sbarpe,* to the effect that the 
Val Chamounix and the chasm occupied b; the Mer de Glace 
had been ezeavated and moulded by the waves of the sea, 
how are we to explain the want, in these spots, of any marine 
deposits of a more recent date than the Neptunian formationsi 
which have been affected and tilted np by the elevation of the 
Mont Blanc chain. Even the debitua which has filled up the 
bottom of the above-mentioned valleys, and of those adjoining, 
is thoroughly the same that is daily carried down from the 
firm rock by streams of water and of ice. 

But the main point to be ascertained is intimately oonneot- 
ed with the question whether the deposition of the Neptunian 
formations in the region of Mont Blanc must be supposed to 
have taken place before or after the eruption and disruption 
of the Plutonic central masses 1 It is evident that if the sedi- 
mentary slates really dip under the crystalline rock, it fol- 
lows, that the latter-must needs be of a more recent origin ; 
and if so, the Sharpeian theory falls to the ground at once. 
Therefore he culls out such sentences of De Sanssure's works 
as seem to suit his purpose, and disputes the soundness of 
Sfcuder's and Forbes's observations. For these reasons, and 
also as having, witnessed myself what I consider to be the 
strongest confirmation of the views of the Alpine geologists, I 
deem it unnecessary to proceed further in confutation of the 
theory of the arches. 

The best way, after all, of elucidating the origin and actual 
structure of the chain of Mont Blanc seems to me to be that 
adopted by Necker, Forbes, and Studer, whose opinions are 
supported by many careful observations. These maintain 
that each of the central crystalline masses made its outbreak 
in a tenacious semifluid state through a longitudinal rent, lift- 
ing up the sedimentary crust, and overturning it where its 
moving subterranean power was greatest. Therefore it is 
that the igneous rock rests on the Neptunian in the centre, 
and that it supports the sedimentary formations on the extre- 
mities of the Mont Blanc chain. As to the foliation, it may 
have originated in the manner which was first indicated by 

* QaaTterlf Jaurnol, 1B96. 
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Fountet, thus : Conceive a stoity mass ia the above state, and 
being impregnfttedwitb tbin mineral folia, pressed ^m belov 
throiigb a narrow Assure. On account of the morement, the 
&iction and the tension or pressare exerted on the mass b; 
the walls of the rent, all tbe movable layers would assome the 
same vertical position, and expand towards both sides as soon 
as the resisting Bediments gave way. Such seems to be the 
origin of the undulated planes of foliation, and of the fan- 
Uke sbructore it most generally exhibits everywhere in huge 
chiuQS of crystalline schists. Moreover, the meUmorptusm and 
cleavage of the adjoining Neptunian formations may princi- 
pally have been occasioned by the pressure and the heat pro- 
ceeding outward from the axis of the elevation. 1 

The idea, finally, which I have got of the stratigraphic re- 
lations of the Mont Blanc district, may be illustrated by the 
two following diagrams. 



a Crjitallme achlati. — b Protogint.— c CodJ.~i1 Jurauic il&tes. — t Detrltu. 

On the east side— that is to say, ■ in the Val d'Entreves— 
there exists, we shall suppose, a fault. This opinion is sup- 
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ported by th« fact, that the dark dates which lie beneath the 
feldspathic rocks of Mont Cfa^tif and Montagne de la Saxe, 
are separated from the gneiss of the main chain by a large 
zone of calcareous and Biiiceoas strata. Also the igneous 
masses near Cormayeur are by much too insignificant as to 
hare, at the time of their ernption, thrown npside down all the 
sedimentary formations between Fr^ Sec and the Ool de la 
Seigne, and those resting upon them conformably from the 
eastern side. I believe the feldspathic layer of La Saxe, 
' above described, to have been formerly in a horizontal posi- 
tion, and then to have been tilted up by the occurrence of a 
partial elevation of the surface, similar to the process which 

Fig. 8. 
[irasMa. Ferrez. La fioie. Cumet. 

Troa del Komaint. 



a Crjstalline schisw. — a' Feldspathic rockj, — b Protogine. — q QHtsMid 

limeatoDes of the coal. — d Jurassic slates. — t Detritas. — / Dark slateB. 

Hausmann* supposes to have taken place in the Horz. There 

is one difficulty, however, in accepting this theory. I refer 

* De UoDt HercyD. Form. 
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to the western dip of the elates in the apper part of Val Per- 
rex. Either moat we detect, or at leaat auppoae, a traasversal 
faalt near Fr^ Sec, or we ahall be obliged to admit of aome 
peculiar local distnrbance: 

The qaestioD, at what interrala of time, and in what order, 
the revolutions which affected the Mont Blanc region might 
have taken place, need not be at present considered. But I 
think that the cleavage of the Neptunian slates, and the foliation 
of the ciystalline schists were formed at the time of the erup- 
tion of the protogine, and of the heaving of the sedimentary 
beds. Thus it will be most easily understood that all the 
main seta of divisional planes which have been treated of, run 
parallel along the axis of the chain, and that the; form a fan 
in the Mont Blanc, and an anticlianm in the Aiguilles Eouges. 

The valleys permeating the Mont Blanc chain, and in the 
bottom of which the glaciers slowly descend, most likely have 
been formed by sinkings of ground, at a period corresponding 
to the time of the general elevation in that quarter. After- 
wards the waters, and perhaps the action of electricity,* aided 
by the natural divisional planes, gave birth to the picturesque 
shapes of these mountains, and occasioned the boldnesa of 
their peaks, so much admired. 

The few petrifactions hitherto met with in the Neptunian 
slates in the neighbourhood of Mont Blanc, prove their iden- 
tity with certain formations of Savoy and of the Tarentaise, 
which have been minutely examined. They are more recent 
than the palteozoic, and older than the oolitic, formations. The 
former point has been asserted and proved by Bneklandf and 
Bakewell,:^ in opposition to Brochant de Villiers ;§ the latter 
has been disputed by Sharpe alone, as follows : — The lias, he 
states, as well as the older beds of the oolitic series, shows 
everywhere in the Alps a distinct cleavage. The rocks of the 
middle oolite do not cleave, except in their harder beds, while 
all the rocks above are thoroughly divested of any cleavage ; 
therefore the formations of the Bonhomme are the same as 

* Ljcll (Princ. of Geol.), Inform* iia of MTBral tfrtklng pbtnomenB of that 
kind Iwviiig tokea place od ths ^stlnod lalsa. 

t Add. of Pbil., 2d nr., t. I. I BaktweU, TnTali, 1823. 

I Ann. d* Hid., vol. iiiii. 
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those of the Saanetach ; that is to say, thej belong to the mid- 
dle oolitic series. If ve do not admit the conclusiTeneaa of 
this argument, then the formations of the Mont Blanc region 
are to be ascribed either to the coal measures or to the lias ; 
for the trias, as entering into them, has only been spoken to 
hy Fonmet, and even by him with apparent hesitation.- 

On various spots, for instance to the west of the Col de 
Balme, and near Serroz, there have been found impressions 
of Stifftnaria, and of other plants belonging, according to 
Brongniart, undoubtedly to the coal measures. In close proxi- 
mity to these, there hare been discovered Belemnites and 
Ammonites. Sncb are also to be ,met with on the top of the 
Aiguilles Rouges, above Les Ouches, in the Vai Ferrex, and 
other localities. Deshayes, d'Orbigny, and Von Buch did not 
hesitate to consider them as proofs of Jurassic formations. 
Both these kinds of petrifactions have not as yet been proved 
to exist in the same stratum. But sometimes, as at Fetit- 
Cceur, they have been discovered to lie so close to each other, 
in alternating beds, that they seemed to belong to the same 
formation ; and many have so insisted. 

Gras* ascribed the whole series, including partly the gneiss, 
to the coal ; Burat^ to the lias, conceiving that a sort of ar- 
chipelago, possessed of a warm climate, and covered accord- 
ingly with the vegetation of the coal measures, rose out of the 
Jurassic ocean. Elie de Beaumont and Sismonda concur in 
the same opinion, and have tried to illustrate it by the ex- 
ample of plants and their seeds being now transported from the 
tropics to northern sea-shores. Favre,^ on the other hand, 
maint^ns the improbability of coal-plants having thus floated 
until the deposition of the jura, or having been more quickly 
conveyed by oceanic currents. He feels rather inclined to 
adopt, with Gueymard and H^ricart de Thury, the idea of 
two distinct formations ; and he has been confirmed therein 
by the result of his own inquiries, more especially by those 
which he made in the Department de I'ls^. He asserts par- 
ticularly the fact, that, on different spots, the beds containing 
vegetable remains, and those with imbedded moUusca, dip 
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abruptly against eacli other, aa well as against the crystalline 
schists. Their being found in other inBtances alternating with 
each other, is, according to him, owing to their having been 
subjected to a process of folding. Ewald, while on the whole 
coinciding with Favre's opinion, thinks, at the same time, 
that, ehonld later observations make the above distinction im- 
possible, the formations of the Mont Blanc region would likely 
be altogether ascribable to the coal formation. This view ap- 
pears to me to be the soundest one. 

Nevertheless, it would be very difficult, with all our present 
knowledge of the matter, to determine the limit to which the 
crystalline schists may be regarded as transformed Neptunian 
sediments, or, like the protogine, as being of igneous origin. 
However, I would not like, with Murchison, to ascribe the 
gneiss of the Alps to the transition period ; for so admitting, 
either the elements of this formation would appear rather too 
widely scattered, or the metamorphiam of rocks must have 
overspread the Alps to a much greater extent than has ever 
been generally received. 

Egypt and Nubia, — their Climate, Character, and Merits, 
as a Winter's Residence for the Invalid. By Dr Dickin- 
son, Liverpool. 

Compelled by illness to withdraw for a time from the active 
duties of an arduous profession, I endeavoured to regain health 
in a climate brighter, dryer, and milder than our own, and 
visited in its search many of the most frequented and favoured 
places of resort both in England and on the continent of 
Europe, bat in vain. I was then induced to try what the cli- 
mate of Egypt and Nubia could accomplish, and here I found 
that which I had so long sought for. Having paid consider- 
able attention to the character of this climate, and its effects 
on myself and others, I propose briefly, though I fear very 
inadequately, to describe them, under the conviction that every 
trastvorthy contribution, however small, will be considered by 
the scientific inquirer as tending to render more precise and 
accurate onr knowledge of questions of great practical im- 
portance, and concerning which many erroneous views and 



fbyCoOglc 



240 Dr Dickinson on the 

false impreesiooa prerail, even among the members of onr own 
profession. 

Alexandria ia not a place which an inralid from this country 
would willingly select for a winter's residence ; for thongh 
dnring the summer rain rarely if ever falls, it does so fre- 
quently and abundantly in winter, and the temperature then 
ia also low and unequal. Even during the period when the 
sky is clear and no rain falls, the air is saturated with mois- 
ture, and occasiona in the invalid a feeling of languor and 
oppression. Besides, the lake Mareotis, with its mixture of 
fresh and aea waters, and the numerous ancient underground 
ciatema sadly tend to render Alexandria the abode of fever, 
ophthalmia, and dysentery. It is calculated, from the returns 
of the last twenty yeara, that one-tenth of the entire popula- 
tion die off annually from fever alone. Dysentery here, as 
throughout the Delta, is very destructive at certain aeasons, 
and ophthalmia in its mild and severe forms is met with in 
every direction. Dyspepsia is very prevalent amofig the 
European residenta, and the snSerera from bronchitis are 
numerous. The cholera has also had in its visitations a 
lai^r share of victims here than in most other towns. The 
records of the plague show that it makea its appearance in 
Alexandria many days earlier than in the interior. In March 
1835, 4260 persons died of plague, besides many whose deaths 
were not recorded, out of a population not exceeding 30,000. 
Two-and-twenty yeara previous to this, — namely, in 1813, — 
7000 persona are said to have died of plague out of a population 
then not more than 12,000." The plague is exceedingly rare 
in Upper Egypt and Nubia. The writer from whom the 
above remarks are quoted adds ; — " The climate of Alexandria 
is, on the whole, salubrious, and was considered eminently so 
by the anci«nts-" And indeed this was the opinion, it would 
appear, of Diodorua, Celsna, Strabo, Quiutus Curtius, and 
other ancient writers. As a place of vast commercial im- 
portance, Alexandria must be ranked very high, but its an- 
cient salubrity as well as its grandeur have disappeared. At 
the present time, poverty, degradation, filth, and disease, com- 
bine to finish the picture which the swarms of mosquitoes, the 
small but most irritating sand-fiy, the midnight Arab fnneral 
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wail, the early crowing of innnmeraLle cocks, the incessant 
braying of donkeys, the howling and growling of miserable 
Btarring dogs, might otherwise have left incomplete- 
Cairo has of late years been much resorted to by Earopean 
invalids for a winter's residence, and in many points of view 
it possesses very decided advantages over most places in 
Europe. Few places are more amusing and attractive to the 
European visitor, nor are its attractions soon or easily ex- 
hausted. The numerous Saracenic palaces and mosques, with 
their beautiful minarets, splendid domes, and richly orna- 
mented porches and cornices ; the lofty flat-roofed bouses, 
with their curious projecting and iron-barred or quaintly- 
carved windows ; the fountains, with their luxuriant carving 
and Arabic inscriptions ; the bazaars, stored with the vaiious 
productions of the East ; the baths ; the lofty citadel, with its 
extensive and most interesting prospects ; the narrow and 
crooked streets, affording shelter alike from the scorching rays 
of the summer's sun and the winter's blast, and presenting a 
wondrous architecture without symmetry, and yet strangely 
harmonious and pleasing; the strange commingling of cos- 
tumes and nationalities of the past and present, the Christian 
and the Moslem ; these, and other sources of instructive gra- 
tification, are met with without risk and without fatigue. The 
neighbourhood, too, abounds in objects of interest. The 
hotels, now, especially those in the Uzbekieh, or Great Square, 
are good and moderately cheap, from Ss. to 10s. per day. 

There are, however, some serious drawbacks, which render 
it desirable for the invalid not to spend the whole winter in 
Cairo, but to pass up the river to the drier and more healthy 
region of Upper Egypt and Nubia. The winds, occasionally 
very strong, which prevail here from the end of summer until 
April, are mostly from the north, and bring with them after 
eonset heavy and cold fogs, which render the nights chilly, 
and dangerous to those exposed to them without being suffi- 
ciently protected by warm woollen clothing. The lowering of 
the temperature after sunset is often very sudden, and gene- 
rally great, continuing until sunrise next day. Nearly all 
who have spent much time in Cairo will agree in the truthful- 
ness of Sir James Clarke's remarks : " The wind is sometimes 
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nopleMuitlj high) and the mid-dfty aun oppresBiTely hot ; the 
temperatore during the night also falls considerably. This 
great difference between the temperature of the night and 
that of the daj forms a remarkable feature, and at the same 
time the greatest defect, in the climate of Egypt." This may 
be said of the whole of Ggypt below Thebes, and with much 
force aa regards Cairo and the re^on between it and Alex- 
aadria ; bnt it will be foand that the temperature above Thebes 
very rarely, and in Nabia sUll more rarely, sinks below 60° 
Fahr. 

Tables of temperature for Cairo have been given by Dr 
Abbot,2<iebahr,aikd others, in MrRhind's useful little volume, 
and by others ; but the majority are certainly imperfect as 
regards the night temperature. This is strikingly the case in 
Dr Barclay's Tables, published in the " Medical and Surgical 
Journal," October 1854, and qaoted in full, with the highest 
enlogtam, by Dr Copland in his able " Medical Dictionary.* 
Dr Barclay must have omitted to put his thermometer out of 
the window. He gives the lowest point at night (December 
and January) at 57° Fahr. , and the highest by day (December 
and January) at 61° Fahr., the greatest diurnal range being 
only 7° Fahr. Indeed, the greatest diurnal range which he 
gives between December 25th and March 7th is only 8° Fahr., 
and the greatest diomal range during the whole winter and 
spring is only 14°. If Dr Bu-clay's tables afforded even an 
approximation to the troth, the principal objeotions to the 
climate of Cairo would fall to the ground ; bat the whole of 
bis tables for Egypt are so much at variance with the obser- 
vations of nearly all on whom dependence can be placed, that 
I cannot but suspect that some grave error has crept into 
them. 

It is well known to residents at Cairo that the thermometer 
frequently sinks there below the freeBing point ; for as Mr 
Traill, many years superintendent of the Garden at Bhodah, 
informed Dr Bromfield, " hoar frost is no uncommon thing 
here in the winter months," and be has seen ice, thin, of course, 
formed on pools in the desert. Others have informed me that 
they have observed the same thing; and Mr Headland, the 
Buperiotendent ef the sugar factory at Bhodah, nearly two de- 
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greea abore Curo, Btatea that the caDcs are occasionally much 
iDJured by frost ia thia latitude (28°), and that in January 
sharp hoar frosts are not nnfrequent, ic« having been formed 
last ^nter there one-fourth of an inch in thickness. Even at 
Esne (latitude 25°) we observed the thermometer to sink to 37° 
Fahr. va the ni^t of the 20th of February 1857. This, how- 
ever, was during the prevalence of a strong northerly wind, 
which continiwd for three days and nights bo forcibly as to 
render eTery effort to move down the river by rowing nearly 
altogether futile. But in Cairo I found, in December 1856, 
the temperature more than once below the freeEiug point. On 
the last day of that month the temperature was in the sun, 
mazimnm. 110° Fahr.; in the shade, maximum, 72° Fahr.; 
and the lowest temperature at night 46° Fahr., there being a 
slight sostherly wind. 

During the winter, for the most part, the sky at Cairo ia 
clear, the air in the day dry, and the mid-day heat pleasantly 
tempered by the north winds, whilst the night fogs nearly 
always disappear soon after sunrise. It has been calcalated 
by Mr Bhind that, " taking an average of six years, at various 
intervals between 1762 and 1856, from the middle of Novem- 
ber till the middle of April, rain appears on about fifteen days 
ftnd nights, chiefly in January and February ; but on the ma- 
jority of these the fall is confined to a few drops, or some 
slight showers." On the whole, the climate of Cairo may be 
safely recommended as salubrious aod well adapted for a 
winter's residence for a large class of invalids who are unable 
or unwilling to avail themselves of the superior climate of the 
Thebaid and Nubia. Towards the end of April, sometimes 
sooner, and during May and early June, the Khamseen (or 
fifty days' wind), a south or south-east wind, with its parching 
breath and clouds of impalpable dust, prevails, and all dewa 
cease. Before this wind, so prejudicial to all animated nature, 
sets in, invalids, Europeans especially, should leave the country, 
either for Syria, by the desert, or for the warmer parts of 
Europe, such as Malaga or Sonthem Italy. 

Probably no known climate can boast to the same extant as 
that of the Thebaid and Nubia of the union of a ciondleas 
bright sky, a pure warm atmosphere, combined with unequalled 
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freedom from moUtare and gre&t steadiness of temperature as 
from day t* day. Sir James Clarke writes thug : — " I believe 
there is to be foand in no part of Europe a climate posseBsing 
these qualities (warmth and dryness) in so eminent a degree 
during the winter as that of Upper Egypt. At this season, 
indeed, the Egyptian climate, in point of warmth, dryness, and 
steadiness of temperature, is superior to any noticed in the 
preceding pages (viz., those relating to Europe)'; and in regard 
to the two first-named qualities it surpasses every other climate 
not within the tropics," mentioned in his work. The great 
defect of the climate here, as lower down the Nile Valley, is 
the great difference of temperature between day and night. 
Happily, however, this is a defect which can be guarded 
against by very simple precautions. In this respect it con- 
trasts unfavourably with Madeira, as it also does in regard to 
the diflference of temperature between one season and another, 
and the daily successive range. This remark will apply in a 
minor degree to some other places. The climate of Egypt, 
however, has, in its union of good qualities, independent of its 
dryness, more than counterbalancing recommendations. 

Lepsius thus writes from Thebes on the 13th of October 
1843, and his remarks will be just for the greatest part of the 
winter in the Thebaid and Nubia: — 

" No one ever inquires here about the weather, for one day 
is exacTtly like the other — serene, clear, and hitherto not too 
hot. We have no morning or evening red, as there are neither 
clouds nor vapours ; but the first ray of the morning calls 
forth a cloud of colours in the bare and rugged limestone 
mountains closing in around us, and in the brownish, glitter- 
ing desert, contrasted with the black or green-clothed lower 
plain, such as is never seen in northern countries. There is 
scarcely any twilight, as the sun sinks down at once. The 
separation of night and day is just as sudden as that between 
meadow and desert — one step, one moment, divides the one 
from the other. The sombre brilliancy of the moon and star- 
light nights is so much the more refreshing to the eye which 
has been dazzled by the ocean light of day. The air is so 
pure and dry, that except in the immediate vicinity of tha 
river, in spite of the sudden change at sunset, there is no fall 
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of dev. We hare almost forgotten what rain is, for it is above 
six months since it last rained vith us in Sakara. A few days 
ago we rejoiced when, towards erening, we discovered some 
light clouds in the sky in the south-west, which reminded ns 
of Europe. Nevertheless we do not want coolness, even in the 
day-time, for a light wind is almost always blowiDg, which 
does not allow the heat to become too oppressive. Added to 
this, the Nile water is pleasant to the taste, and may be en- 
joyed in great abundance without any detriment." 

The grand peculiarity and excellence of the climate of the 
Thebaid and Nubia is its dryness, which is evidenced by many 
remarkable facts. The rock temples and tombs exhibit, in 
their primeval freshness, paintings above three thousand years 
old: and liuen, fruits, meats, bread, and other materials quickly 
perishable in moist climates, are here preserved as if un- 
affected by decay, and affording convincing evidence that 
year after year the climate retains this characteristic feature. 
I never met with a single conferva, lichen, or moss throngh- 
out the whole Thebaid or Nubia, though most diligently sought 
for ; and the difficulty of bringing fresh specimens of plants 
uninjured to the boat for preservation in the herbarium was 
exceedingly great, as they became so soon dessicated and 
shrivelled up. 

The air of the desert is even drier than that of the Valley of 
the Upper Nile, and is remarkably buoyant, refreshing, and in- 
vigorating ; though here also there is a very marked difference 
between the temperature of day and night, as we found by expe- 
rience. In some parts of the desert the temperature from day to 
day ia very equable, and the diurnal range not very great ; hut 
in this respect the desert localities greatly differ. Rhind states 
that his observations corroborate, with regard to dryness, those 
of Dr Barclay, who found, " taking zero to represent drought 
in England, that his hygrometer showed a mean of TS" of dry- 
ness, when sailing between Thebes and Assouan, from the 17th 
to the 23d of January, while the mean was 122° in a tomb 
at Geezeh for a corresponding number of days from the 13th 
to the 10th of March, the temperature at both periods being 
very nearly identical, and the same bright, cloudless weather 
prevailing." 
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Rain is nearly nnknown in Nubia, and is also ver; rare ia 
Upper Egypt. Daring nearly tbree months spent (m tbe Nile 
in 1857 ve had only three showery days, and on two of these 
the showers were only very slight and short. A friend just 
retnmed from Egypt, and who ba8 furnished lae with some 
Very r&luable information regarding tbe weather on tbe Nile 
during the last winter (1857-58), informs me that during more 
iban three months they had only one Bbower (at Edfoo, on tba 
6th of February). Even tba above appears to be beyond tbs 
average number of wet days, if we are to credit tbe statements 
of trarellers. Pococke " had been told that there, in eight 
years, it had been known to rain but twice very hard for half- 
ftn-hour." Satisfactory evidence, however, exists, both on th« 
Mokattam and Libyan hills, that very heavy rains do occa- 
sionally fall throughout Upper Egi|>pt, for they eshibit nume- 
rous deep water-coorses with well-marked traces of the force 
and rapidity of tbe torrents. On tbe 17tb of .Tanuary, near 
Girgeh, latitate 26^°, there was in the evening much lightning 
and some thunder, witb occasionally a squally wind, occasion- 
ing some danger to our boats. Daring the night there was a 
very heavy shower, and on the following day two more each. 
Lepsius writes : — " At Assouan we were obliged to change our 
boat on account of tbe cataracts, and for the first time for sis 
months past, or longer, we had the home enjoyment of heavy 
rain and a violent thunderstorm, which gathered on the farther 
side of the cataracts, crossed with a mighty force tbe granite 
girdle, and then, amidst the most violent explosions, rolled 
down the valley as far as Cairo, and (as we have since heard) 
covered it with floods of water, such as had been scarcely re- 
membered before. So we may say with Strabo and Cham- 
poUion, ' In oar time it rained in Upper Egypt ! ' Rain is, 
indeed, so rare here, that our guards never remembered to 
have beheld such a spectacle." 

Lightning and thunder, especially the latter, are, however, 
extremely rare in Upper Egypt, and it is mentioned by Aym^ 
(Description d'Egypte, I., 135), that during two years he heard 
only a single clap of thunder, and that so faint as to escape 
the notice of several persons around him. 

A clear sky and high daily temperature of the air are favoar- 
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able to th« derelopment of heavy dews, and these are cons*- 
qaently much seen in Middle and I*ower Egypt, eBpeotally 
when the north of weat winds blow, ae they come from the 
Mediterranean surcharged with moisture. On the contrary, 
dew is nearly altogether absent when the winds blow from the 
Boath or the east, as the hot arid sands of the desert completely 
desiccate them before they reach the Nile valley. There is 
also little or no dew in Nubia, except on the river, and that is 
eo slight as scarcely ever to leave any perceptible moisture on 
the boat. Volney has stated that dews are most frequent in 
Egypt during the summer, but this is altogether incorrect, for 
very numerous carefully-made observations have demonstrated 
the contrary. 

It is an interesting fact that the temperature of the Nil« 
water was never found to be lower than 56° Fahr., gonerally 
abont 60° Fahr., the difference being due to the sand-banks 
and depth of current, whilst the surrounding atmosphere was 
often from ten to fifteen degrees lower ; the mean of the minima 
being 62^°, and if we deduct the bright night temperatures of 
Nubia, which on the 8th February 1857, at Derr, reached 
70°, the mean of the minima would be below 50°, Mr Spencer 
Wells found the mean minima in a voyage up the Nile in 
1849-50 to be only 45° Fahr.; and I am informed that the mean 
of the minima of the last winter (1857-58) was still lower- 
Herodotus thus writes : — " The Egyptians, next to the 
libyans, are the most healthy people in the world, as I think, 
on account of the seasons, because they are not liable to 
change;" and itwonid appear from the inscriptions on the 
tombs, and similar sources of information, that the inhabitants 
of the Nile Valley really did enjoy a very remarkable longevity. 
Prosper Alpinus has devoted a whole chapter of hia celebrated 
book to this subject. Morton, in his *' Crania .^Igyptiaca," 
remarks, that amongst 100 skulls taken at random, he cal- 
culated that there were two of from 60 to 70 years, three of 
from 70 to 80 years, and two of from 80 to 90 years old — a 
proportion far greater than is to be met with amongst European 
nation^, where scarcely two persons aged 90 years are found 
amongst one thousand. It has also been inferred, from ohser- 
ratioBfl made in the tombs, and from the comparative 8carcit;f 
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of mommieB of children, that owing to the care bestowed on 
infants, and the genial influence of the climate, the mortalitj 
amongst them was Terj slight. The mortality amongst children 
in Egypt is now, however, exceedingly great, nor does it re- 
markably diminish until after puberty. This does not arise 
principally from epidemics, such as small pox (which do, how- 
ever, sweep off vast numbers), but mainly from filth, neglect, 
and mismanagement. Early marriages also doubtless some* 
what contribute to it, as also do the numerous intermarriages 
between near relatives. It is no unusual thing for a girl of 
twelve years of age to be married and a mother, and become 
a wrinkled hag at forty or forty-five years of age. 

The males, however, having arrived at maturity, seem re- 
markably free from disease, and are often muscular and well 
formed, though not in general long lived, as might be expected 
from their habits, &c. It is therefore " rather staggering," 
says Bhind, and few will here dissent from him, " to find 
Father Alvarez declaring, in the early part of the seventeenth 
century, that he had seen in Ethiopia powerful men at 150 
years of age, and that in Egypt there were more old men 
than in any other country on the face of the earth." 

Neither time nor space will allow of our entering into a 
detailed account of the diseases prevalent in Egypt. This has 
been done already by Clot Bey, in bis " Aper^n General sur 
I'Egypte," and M. Pruner, in his " Topographic Medicate de 
Caire." It may be sufficient to refer the majority of these 
diseases either to miasmata, occasioned by the stagnant pools 
of Jjower Egypt, or left by the inundations of the Nile ; to the 
great heat (at certain seasons) by day and comparative cold 
by night ; to the bright sun and fine sand dust difl'used through 
the air, and to the filthiness and misery of the people, — or to 
the combination of these agents. 

Dysentery and ophthalmia are the diseases most prevalent 
throughout Egypt, and are probably mainly dne to exposure 
to draughts of cold air when the body is heated. They are 
in general mnch more easily cured now than formerly, pro- 
bably because the diseases are of a milder type, and the treat- 
ment is better understood. The formidable ophthalmia, which 
committed such fearful havoc in the French and British armies 
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at the commeacement of this centarj, is dott nearly altogether 
noknoirQ ; and although the proportion of natives (Fellaheen) 
labounng nnder the loss of one or both eyes, or of the disease 
in some of its forms, is still fearfully great, yet doubtless this 
is owing to the neglect of proper treatment, which is, when 
judiciously used, attended with almost unfailing success, and 
the restoration to health of the diseased organ. 

Phthisis is much more rare in Egypt amongst the natives 
than with the residents of any region in Europe. To a certain 
extent the same may be said of the Europeans who have filed 
their permanent abode here. Not bo, however, with the 
Abyssinians and Nubians, who enjoy in their native land an 
almost perfect immunity from consumption, but who perish 
from it in vast numbers when they are brought down to Middle 
and Lower Egypt. 

As the northerly winds set in about November, and the 
climate of Cairo is then not too hot for the European invalid, 
he may safely arrange to arrive there at the beginning or 
middle of this month. The ascent of the river should be 
commenced before its expiration, ao that Thebes may be 
reached in December. Here he may remain some little time, 
arriving in Nubia in the beginning of January, before which 
time the climate is too hot ; and leaving it again about the 
middle of February, for the same reason. Sesting again for 
a short time at Thebes, the invalid should arrange to reach 
Cairo before the middle of March, at which time the heat on 
the Nile is too great to render a boat residence at all agreeable. 
Here he may remain until the end of the month, when the 
climate of Cairo itself begins to be too hot for an European 
invalid. 

By a well arranged journey of this kind, extending over a 
range of from Cairo, latitude 30° N., to the second cataract 
in Nubia, latitude 22° N., and back, tbe invalid may enjoy 
one continued series of bright, warm days, with cloudless skies, 
and a dry, balmy, exhilarating atmosphere, the mere inhala- 
tion of which to a debilitated or bronchitic patient is an inde- 
scribable luxury. He feels, too, that this state of things is 
not merely an accidental occurrence, but one on which he can 
safely rely from day to day, with but very few exceptions, and 

D.nt.zedbyGoOglc 



250 I>r Diekinson on the 

be makee hia urangements accordingly, ao far as the veather 

is concerned, vith almost mattieniatical accorae^. 

No reasonable person can now complain of the dietar; on 
the Nile, which, though not very varied, may be made suf- 
ficientlj so, and practically generally is so, and altnoat always 
well adapted to the climate. The number, Tariety, and ex- 
cellence of the dishes supplied to our table were often a sub- 
ject of very agreeable surprise. 

The annoyance from vermin <m the Nile has been very 
much exaggerated, and the boats are now fitted up with scrupn- 
lons cIoanlinesB and regard to the comfort and tastes of 
European invalids. Nor is there now anything which need 
deter a delicate-minded lady undertaking the voyage. 

There are aome, however, and we have met with such, who 
not only derive no advantage by leaving the comforts of their 
English home and wintering in Egypt, but, on the contrary, 
essentially suffer from it. These are either they who laboor 
under some sub-acute disease, or whose symptoms are too far 
advanced to enable them to boar with impunity the little in- 
conveniences and occasional annoyances inseparable from a 
boat life with Arab sailors ; or they are those who neglect 
the precautions which are essentially neceaaary for the full 
development of the advantages of a Nile voyage. The great 
difference of temperature between night and day, even in the 
shade, independent of the bright mid-day sun and the night 
fogs, render it desirable that invalida labouring under chest 
disease should not expose themselves outside the boat much 
after sunset nor before sunrise, and certainly never without 
being protected by sufficient woollen clothing. These latter 
precautions are not so much needed between Thebes and Wady 
Haifa (second cataract), as the nights there are warm and free 
from dew. Nor should the weak and enervated needlessly 
expose themselves, as some do, for many anccessive hours, to 
the direct rays of a scorching sun, or imbibe for nearly an 
equal period the mephitic air of the interior recesses of the 
tombs or of the great pyramid. 

It has been remarked by a recent writer on the climate of 
Algiers, " It ia not of small moment to the invalid that plea- 
sure and amuaement meet him at every step, that he has 
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DNther fatigne nor risk in seeking them ; that they are all of 
s nature to amnse without exciting him, adapted to all tastes 
and to all capabilitieB. 

■ " In this point of view Algiers contrasts most favourably 
with other places of resort, where the objects of interest are 
chilly cathedrals, cold picture-galleries, and such like, which 
fashion demands the stranger ehall visit, be he an invalid or in 
health, and for which he must assume a spurious enthusiaam 
if from defect of nature or education he lacks the taste. It is 
of real importance that the invalid shall leave his room, not 
fnll of some excnrBion to a cathedral or ruin, but simply to be 
in the open air, to wander about where his fancy may lead 
him, sure of finding himself gratified and amused. He returns 
ere he feels fatigue, for he has do prescribed mission or task 
which he must accomplish, in good spirits and refreshed, with 
as mnch to talk of and think of as he can desire." 

Admitting the force of the above truths, it may safely be 
asserted that in all these particulars, as in most, though not 
all others, Egypt ranks much higher than either Algiers or 
Madeira as a winter resort for the European invalid. The 
respective peculiarities and merits of each of these, as well as 
those of Southern Italy, &c., need not now be pointed out. 

Id addition to the numerous and undoubted advantages 
enumerated above, and which, in combination and perfection, 
I believe, the cGmate of Upper Egypt and Nubia possesses 
over every other yet known to us, it has many others which 
should not be lightly passed over. The dyspeptic, and the 
sufferer from chest complaints, the rhenmatic, and the man 
whose constitution has been impaired by sedentary habits, 
anxious or harassing pursuits, or irregular living, may here, 
if anywhere, find the necessary means for recovering his lost 
vigour of mind and body. 

In a brilliant and balmy climate, where mere existence is 
felt to be a positive luxury, and where the mind enjoys a 
serenity almost unknown iu our foggy land, there ia scarcely 
ever experienced any feeling of ennui, even when the traveller 
is confined to his boat, and that passing but slowly up the 
river by tracking. The naturalist, and especially the entomolO' 
gist — the botanist in a minor degree — may ever find material 
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for ezamming and collecting. The sportsmftn may witli his 
line or gun always meet ifiih abundant occupation. The 
archseologist and aatiquariau reap a rich harvest in the ex- 
amination and contemplation of the wondrous remains of 
ancient art and science, as seen in the temples and tombs. 
The visits to adjoining hamlets — marking the habits and cus- 
toms of the people, which illostrato so powerfully Sacred Writ 
and classical authors — the pleasing intercourse between fellov- 
travellers going up or returning down the Nile, and the inter- 
change of books and newspapers — making meteorological ob- 
servations and entries in the diary, with a moderate proportion 
of pleasing and instruetive reading — noticing the distinctness 
of the geological features, or the peculiar appearance of the 
moon, as white when on the horizon as in mid sky, or the sun 
setting in a glory indescribable, to be succeeded by constella- 
tions brilliant and beautiful — admiring the deceitful mirage, 
or tracing the course and direction of the lofty sand-pillar — 
sketching the various objects as the panorama glides slowly 
and pleasantly by — these, and similar pursuits, cause the day 
to pass away so quietly and agreeably, that at the end of the 
voyage one is surprised to find that so much time has for ever 
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Notes on the Habita', ^c, of a/etu of the Animals o/varioue 
parts of Hindustan and the Western Himalayan Moun- 
tains. By A. Leith Adams, M.B., Surgeon 22d Regi- 
ment. In a Letter to Sir W. Jabdine, Bart. 

Felii tigrig (LinD.). — Plentiful on the western frontier of the 
Punjab, on the banks of the Indus, A few occasionally stray 
aloDg the N.W. frontier as fer as Attock, and in the jungles of 
the Salt Mountains; but it is seldom seen in the Himalayan 
valieys, although indiriduala wander sometimes a considerable 
distance inwards. One was killed at Poonch, among the southern 
Cashmere ranges - 

Fetis pardus (Linn.); called Cheetah, Sher (a name applied 
likewise to the tiger), Ba^h, &c., by the natives of the lower 
Himalayan Mountains, where it is pretty common, frequenting 
dense jnngles or forest ; preys chiefly on musk-deer, or domestic 
sheep, goats, &c. 

The presence of this cheetah is o^n discovered by the barking of 
foxes, the loud bellowings of the Sambur and Cashmere st^, or 
the harsh notes of the bulbul or beautiful long-tailed pie {Pica 
erythrorhyncha, Vig.) It is the most common species found on 
the western Himalayas ; but from native reports it would seem there 
are either many varieties, or more species, mostly confined to lo- 
calities where their particular description of prey abounds. Thus, 
I have heard of the Burrel hay, found at high elevations in Great 
Tibet. It preys on hurrel and musk-deer. It is of a dirty-white 
colosr, with black spots. This, in all probability, is the Fetig uncta, 
and is found in the northern Cashmere ranges, and Ladakh. I have 
frequently seen the skins of this species in the possession of fa- 
kirs in the western range ; and they are brought likewise from 
Affghanistan, and sold in the bazaars at Peshawut', The Adder 
hay is said to be closely allied to the Pardus, but Is of smaller 
size. Frequaits the same localities. Whether a variety or not, I 
am nnahle to determine. There is one which lives mostly on 
gooral, called GoorcU hay. The colour of the skin is said to be 
lighter than the last; and it is very much smaller in size. I have 
not seen either of the last- mentioned. Altogether five different 
species or varieties have been described to me by natives or 
European sportsmen. 

1. Baykerra, or Felit pardus. 

2. Bvrrel hay, probably Felh uncta. 

3. A cheetah without spots, found at high elevations in Tibet 
and Chinese Tartary. 

.h blacl ipott, tbe fur 
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4. Adder hay, smaller, but very like the Pardui t liead more 
rounded and bull-dog like. 

6. Gooral hay, a small species, and may be one of the tiger- 
cots, but not the Fdis (Leopardus) pardoehrotu (Hodgson), nor 
kortjltldii. 

Felu (Leopordna) pardoehrotu (Hodgson). — Seen occasion^ly 
on the ranges around Simla. 

Felia (Lynx) ehatu (GUIdenst). — Punjab. Common. Preys 
chieDy on rats and mice ; frequenti ravines and broken up-conntiy. 

Caon primavui (Hodgson) ; Ram hun of the Gashmerees.^— 
AUhongh generally diBtributed over the western Himalayas, 
and extending northward even beyond the limits of forest, the 
Ram hun is seldom seen ; so cunning and stealthy are its ha- 
bits, that I have frequently been informed by native sportsmen, 
that, although daily familiar with its depredations, they have 
failed to discover the animal, A friend informed me that he saw 
a herd of deer (Cennta eathmerientis, Falc.) pursued by a pack of 
wild dogs in full cry. Like the jackal, it prowls at night, and 
secretes itself in burrows or caves during the day. It is not plenti- 
ful to the westward of the Sotieje, but is now and then found on the 
Cashmere ranges. One was killed by Lieutenant Abbot, 76th regi- 
ment, near Allahabad Serai, in the sonthem Cashmere raonntaina, 
and afterwards indentified with specimens in the East India Com- 
pany's Museum in London. Native reports relative to the wild 
dogs of the western ranges of the Himalayas are so varied, that it 
may be questionable, if not many varieties, tliere may be more 
species. These remarks do not refer to the pariah dog, which, 
although often forced to depend on its own exertions, and to wander 
over large tracts of country in the plains of India, I have never 
seen do so on the western Himalayas, or anywhere assume a 
really wild state, or hunt in packs, in these countries. The Ram 
hun is bold and ferocious. Katives say there are few of the 
larger quadrupeds it will not attack, and that ibei, deer, bnrrel, 
Stc, are frequently killed by it. 

In a collection of skins &om the Kara Kornnt Mountains, 
north of Ladakh, made by Lieutenant Peyton, 87th regiment, I 
saw the skin of a wild-dog or wolf, probably a new spedes. It 
was imperfect, yet the animal appeared to be about the size of 
the shepherd's dog ; nose pointed ; hair long and thick, and con- 
. taining much undcr-wool, called Peshmena ; prevailing colour 
white, with black patches on the back and hips ; tail short, some- 
what bushy, with the tips of the hairs block. I was told that 
they are frequently seen near the dwellings of the natives, and 
that they hunt Ovis ammon, Nahoor, and Tibet antelope [Kemaa 
kodgtonii). 

Vvipes montantia (Gray); Loh of the Cashmerees. — Generally 
distributed over tiie lower and middle regions of the weotam Him^ 
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lay&B, and is nerer seen in the plains of India. Prefers cnlti- 
Tated districts, and preys on pooltiy, yoang hares, partridges, 
pheasants, &c. 

A for is common among the ravines and broken np-conntry in 
the Valley of Cashmere, and burrows on the sides of tho Kin-aat 
(small steeps). It is larger than the V. motitanua, and of a lighter 
brown colour. The natires call it " Shawl," to distiagnish it from 
the last, which is found in the mountains around the valley. I 
saw many, but never procured a specimen. If not the Y. Jlaves- 
eetu, I think this is probably a new species. 

MartM fiaingvla (Bodd.) — Lower and middle regions of the 
western Himalayas. Pretty common. Is easily domesticated 
when caught young. One followed me about like a dog. They 
are very active, climb trees with ease, and commit great havoc in 
poultry-yards, where they destroy ^;gs and young fowls. Small 
reptiles, such as liiards and snakes, constitute tJieir favourite food. 
The colours of the summer and winter dress differ considerably, 
that of the latter season being much lighter, while the dark robe 
of mid-summer so much resembles the M. Gwallatuii that I have 
been frequently disposed to think there is no difference. 

Mustela Putorius; Subhema chalana (Hodgson). — I killed a 
specimen of this weasel in the Valley of Cashmere, where I was 
informed by the natives that it is pretty common, and destroys 
yoang poultry and eggs. It is generally distributed over the 
middle regions of the western ranges. 

Urtiis itcMiinus (Horsf.); Brown and white bear of Europeans ; 
Beeek Balv of the natives of the western Himalayas ; Harpvt of 
the Cashmerees. — The distribution of this species on the western 
Himalayas is notso general as in the case of the black bear (17. 
tibetanus). A few are found at the sources of theGangesandJumna, 
but none in Little Tibet. Their headquarters seem to be among 
the mountains forming the northern boundary of the Valley of Cash- 
mere, where they were extremely plentiful until within the last few 
years. In the Valley of Wurdwun, situated north of Islamabad, 
not more than six miles long, and in many places not a mile in 
Weadtfa, brown bears irere so abundant ^at as many as thirty 
were killed during the spring oS 1851 by one individual, but th^ 
are now almost exdn^ in these regions, owing to the numbers of 
European sportsmen who visit Cashmere, This species is larger 
than the next ; the largest male I have seen measured 7 feet 6 
inches in length, height 41 inches, round the body behind the 
ahoulder 68^ inches, round the arm 24 inches, round the thigh 37 
inches. 

The brown bear prefers high and rugged mountains near ths 
eonfines of perpetual snow, with fertile valleys at their bases, — 
hence the Cashmere ranges are well adapted to the habits and 
taste of this species. 
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Daring winter they repair to caves in rocks, and form their 
beds of decayed leaves, usually ferns, in which they lie until 
spring, when, as soon as the snows melt and vegetation appears, 
they issue from their retreats. They are at this season lean and very 
voracious, and will attack sheep or goats, and even ponies are 
said to have been killed by them. The fur during winter is long 
and shaggy, but becomes thinner and darker as the season ad- 
vances, so that towards autumn the under fur has disappeared, 
and the white colour on the chest, indistinct in the winter garb, is 
now very visible ; this latter may have given rise to the many 
mistakes regarding two or more species. The shades of colour 
vary much ; it was observed that the bears seen in spring were 
always lighter in colour than those seen in autumn, and occasion- 
ally an almost white variety was to he met with, and various shades, 
from a dirty-white to a dark-brown. Many of the old males were 
of a very dark-brown ; it was evident, however, age or sex had 
nothing to do with the shades of colour. 

The female appears in spring with one or two cubs, and rarely 
three. When caught young they are easily domesticated, and be- 
come harmless and playful ; indeed, the old ones, even when 
wounded, seldom attempt to charge. 

The frsJM labiatui is not found in the Punjab or on the Hima- 
layas. 

HdarctOi tibetanus (Cuv.) ; ^act bear of Europeans — 
called Reeeh Saltt by the natives of the Lower Himalayas. — 
This species is generally distributed over the lower and middle 
regions of 'the western Himalayas, but not to my knowledge in 
Great Tibet, and certainlynot in Little Tibet. Unlike the IT. isabel- 
linu3, it does not hybcrnate, and prefers the forests and cultivated 
districts of .the lower ranges to the high and bare slopes of the in- 
terior. Its favourite resort in summer is among thick jungle, 
near fields or vineyards, and during the graiu and fruit seasons it 
commits great depredations. Its principal food consists of tender 
shoots of plants, wild rhubarb ; in winter, bark of trees, apples, 
grapes, walnuts, and Indian corn. The natives allege they some- 
times eat flesh and kill sheep, but this must only be when hard 
pressed for food, for this species is eminently a vegetable feeder. 
They are espert climbers, and during the fruit season in Cashmere 
mount during night to the very topmost branches of walnut and 
mulberry trees, of the fruit of which they are very fond. 

On the ranges bordering the plains of the Punjab a bear ia 
found rather smaller than the above ; its fur is longer, and there 
is a rust-coloured tinge on the legs and snout. It may only be 
a variety of the H. tibetanus ; however this distinction is worthy 
of further attention (see " Calcutta Sporting Beview " for Sep- 
tember 1848) ; a similar remark is made by " Mountaineer," who 
likewise states that a species with a white mark on the forehead is 
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epoken of by the natives on the ranges north and eastward of 
Mussouree. However, from raj own personal experience, and the 
information of European and native sportsmen, I have hitherto 
been able only to discover the two species here mentioned. 

AretomyB bobae (P. A. S., 1843, p. 409) ; Drun of the Cash- 
merees ; Red Mamot of Europeans. — Is confined to localities 
at high elevationSj and prefers fertile and seclnded situations 
where vegetation returns rapidlj and is luxuriant ; there this 
active little creature spends the summer months, surrounded 
by a plentiful supply of food, until forced to its burrow by the 
snows of winter. In habits they are social, forming their bur- 
rows on gentle slopes or under stones, where they delight to 
sit, and on the approach of danger emit a loud wailing cry, 
which is repeated in succession by individuals : in this way a 
continuous chorus is heard for miles along a hill-side, each mar- 
mot darting into its burrow immediately &&^r the alarm is given. 
The food of this species consists of roots and plants, which, it ap- 
pears, they store up for winter, as they remain in a. semi-torpid 
state for four or five months, and in many localities for a longer 
period. It is seldom they roam any distance firom their burrows, 
fmd more usually remain for hours seated at the entrances. Dur- 
ing progression they leap, and sometimes run on the hind legs, 
using the tail to assist them. 

The Lammei^er (Fuititr barbatus) is a formidable enemy to 
this species. 

In the valley of the Dras River, near Ladakb, Wordwun Pass, 
Cashmere, and at elevations on the neighbouring rai^s from 
8 to 10,000 feet, ate their favourite haunts. 

Kemcu Hodgtoni (Abel. Sp.) ; Tibet Antelope of Europeans ; 
So%t» of the Ladakhees. — Found on the borders of Qiiuese 
Tartary, north-east of Almorah, and on the northern parts of 
Kobra Ladakh. Katives report it abundant on the mountains 
beyond Tarkund, The longest bom out of twenty male spe- 
dmens measured 27 inches. It is worthy of remark, in many 
specimens killed in Nobra, there were found under the skin, in 
the hind quart«rs, clusters of the larwe of an insect, enveloped in 
eocoona of the size and form of a sparrow's egg ; yet this did not 
seem to interfere with the health of the animals, as they were all 
plump and in good condition. 

Cofrieomia bvb-alma (Hodgson) ; Ramw of Cashmere ; Surou 
of the natives eastward of Cashmere. — The Bamu is perhaps the 
least numerous of all the hill ruminants. Solitary in its habits, 
it frequents dense jungles and secluded patches of forest among 
rocks, where it moves about stealthily, and may rem^ for 
months in one locality. When wounded, and brought to hay, 
they fight desperately, and use their short and pointed horns 
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fbyCoOglc 



258 Notes on the Saints. Sfc, of a 

with e£fect. Natives often sa;, that when attacked by vild dogs 
thej gore aereral before they are polled down. 

The youDg are bom in May or Jane ; there ia seldom more 
than one at a litter. 

Copra j«mlaiea (Ham. Smith) ; Tare of the natives genen^y ; 
J\^\da of the Cashmerees ; Kra$ of the natives on the banks of 
the Chenaub. — Common on the Peer Fanjal ranges, Cashmere, but 
more so on the banks of the Chenanh, near Kishtewar. Frequently 
gregarious, and seen feeding with the Markore {C. magaaerod). 
Young, a light yellowisli-brown, with a black line down tJie back. 
Frequents steep rocky mountuiu, passing the day in forests and 
shady places. 

Ci^pra (Ibex) Idmalaifana (Blyth) ; Skeen and Kicd of the natives. 
• — Is found on many of the lofty ranges of the western Himalayas ; 
the principal localities may be enumerated as follows : — Arserang, 
Spiti Kenowour, Chinese Tartary, Cashmere, and Ladakh. With 
reference to the latter country, it was observed, that the species 
seen there have shorter horns than those found on the ranges 
immediately north of Cashmere Valley ; however, it may he douht- 
lul if they differ in any other particular. A specimen nataed C. 
nberiea from the Altai mounttuns, in the Derby Musenm, Liver- 
pool, appears identical with the Ladakh variety. 

Daring winter the ibex repairs to sheltered and rocky sitna- 
tiona ; feeds on moss, lichens, bark of trees, and, I have been 
creditably informed, eats earth at this season. When the snow 
melts in spring, they move downwards, and feed on the scanty 
herbage around its margin. A Nardna seems to be their &vonrite 
food in summer. During winter they are thickly clad with pesh- 
mena or under-wool, of a white colour, which gives the animal a 
piebald appearance at a distance. The peahmena of the ibex is 
softer and more valuable than that of the Cashmere goat. During 
summer the under-wool disappears, and the colour changes to a 
light brown, with a dark line down the back. The horns of the 
male have been observed to grow to a very large size. One is 
recorded which measured 4A\ inches round the curve, the length, 
together with the direction and size, yaxj mach in individusJs ; 
commonly it tapers to a point, and proceeds upwards and badL- 
wards, with the tips inclining directly downwards; others diverge 
a good deal, and terminate abruptly, like many of the European 
species. The average length of a full-grown ibex horn variesfrom 
27 to 38 inches round the curve. One kid is the usual num- 
ber, although sometimes two, or even three, are bom at one birth. 

Capra magacerot (Hutton); JIfarkoreoi the natives of the 
western Himalayas, and mountains around the Khyber Pass, Hin- 
doo Coosh, &c. — The distribution of this species is somewhat re- 
markable. It is not found on the ranges eastward of Cashmere, and 
only met vritb occasionally on the mountains forming its southern 
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boDndary. Ag«n, towards the north, it is common in Little Tibet, 
sronnd Tskardoh, Crilget, &o., and all down the banks of the Indus 
as far as Torbela; common on the monntains around Peshawur, it 
wanders down the Snliman range, and has been killed near Mitin- 
kot«, at the jnnctioa of the Indns and Sntlege, Hmdoo Coosh, 
A^hanistan, Pergia, and sources of the Ozhb, where it is known 
as the Rom, No less interesting is it to observe the differences 
in regard to the cnrrature, form, and direction of the horns in 
specimens from several of these districts. All seen bjme on the 
Sonthem Panjal had the horns flattened, with few twists. I killed 
probably one of the largest males on record ; each of its horns 
measured 62 inches round the curves, had only two perfect 
and one imperfect turn ; while the horns of old males from the 
Peshawar and Snliman ranges were rounded, straight, and twist«d 
like a cork-screw. One from Herat had the horns like the Cash- 
mere specimens. The Peshawur and Suliman specimens were • 
perfectly straight, and rose perpendicularly from the skull ; while 
the Cashmere ones diverged, and proceeded backward at an acute 
augle. I have not been able to compare skins sufficiently to^say 
whether there is any di%rence in them ; but from a somewhat ex- 
teneive knowledge of the habits and haunts of this animal, I am 
decidedly of opinion that it is a distinct species, and has no more 
traceable affinity to the C. AireiM than the ibex or any other allied 
species.* 

They are usually found in small herds ; and in habits closely 
resemble the ibex, preferring steep and rocky mounttuns, and feed 
on the scanty herbage near the summits. 

The summer and winter dress varies a good deal, the peshmeUa, 
as in the ibex, causing the hair to look lighter in winter. The 
hair is short and grayish-brown, with white marks on the hinder 
quarters. The adult male has all the under surface of the jaw, 
neck, aud chest covered with long black hair, which bangs down- 
wards to the knees in old males. The females and young have a 
short black beard only ; and the horns of the former are flat, with 
generally one curve, and seldom more than 10 inches in length. 
The largest male I have seen stood 11^ hands at the shoulder. 
In regard to their eating serpents, although the natives assert 
such to be the case, I have failed to substantiate this statem^it 
from my own experience. 

(hii Vignei (Blyth) ; Hauriar, Punjab ; Shapoo, X.adakh (not 
Shapooof Hodgson, J. A. S., Bk.913); Kiack of the Suliman 
ranges. — ^Like the Markore, this species inhabits districts differing 
mneh in climate and appearance. It is plentiful in Ladakh and on 
the ranges westward of the Indus, Eyber Pass, Hindoo Coosh, Sn- 
liman, and Salt ranges of the Punjab ; is said to abound on the 

B variety of 
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moaobuns of Persia and Affghanistan. The Bpecimeiu from 
Ladnkh aod Salt mountains differ in some important points. It 
was observed in every instance, that the horns of the Ladakh 
animal had the upper surface rounded, and that they invariably 
proceeded upwards and backwards, with the tips declining down- 
wards and inwards ; while the Hauriar horns changed and curved 
inwards, describing a circle, the tips directed towards the ears. 
The Shapoo is larger than the Hauriar ; and in several specimens 
shot in summer the long black hair on the under surface of the 
neck was awanting, but whether this was dependent on season or - 
other causes, I am not prepared to say ; countries differing so 
much in climate and appearance must chai^ in some degree the 
habits, &c., of the species ; yet I think they still require accurate 
comparison. The Hauriar of the Punjab frequents bleak, barren 
mountains, composed of broken ranges intersected with ravines 
and dry beds of rivers, where vegetation is scanty at all times, 
and goats or sheep are seldom driven to pasture. They are fond 
of salt, and are most abundant iu the neighbourhood of the salt 
rivers ; shy and watchful, di£Bcult of approach, they possess in 
an minent degree the arises of sight and smell ; unless disturbed, 
they are seldom seen during the day, secreting themselves under 
rocks until dark, when they make for the valleys to feed all night, 
and return to their retreats at early mom. The cry of alarm is 
a loud whistle, like that of the ibex, which is always a signal of de- 
parture, and is generally given by the oldest male ; the herd, thus 
disturbed, will keep moving all day, and seldom settle down until 
dark. The bleat is like that of the sheep, and the males fight in 
the same way ; but its deer-like proportions, together with the 
infra-orbital sinuses, show a connection with that tribe which 
has obtained for it the name of " deer-sheep" by Europeans. In 
speed and activity it is equal to almost any of the Cervidte, or even 
the swift-footed black buck (Cerviu benzoartiea). The female ges- 
tates seven months ; the rutting season is in September. 

Ovit ammon (Linn.) ; Nyan of the Tibetians. — It may be said 
that little more than the southern limits of this species is yet known. 
On the borders of Ladakh and its lakes they are found in small 
numbers ; a few are found at the sources of the Ganges ; it is 
^aid to abound on the Altai ranges, and country around Yarkund. 
The largest male horn I have measured was 3 feet 2 inches round 
the curve, and 1 foot € inches at its greatest circumference. The 
horns of the female are about I foot 6 inches in length, flat, nar- 
row, and curving backward. 

Otis nahoor (Hodg.) ; Sna, Tibet ; Nahoo, Ladakh ; Bwrrti 
of Europeans. — Is found in Ladakh, Nobra, and Great Tibet. 
Judging from the numbers of horns I found on cairns iu Bup- 
shoo Ladakh, it appeared they were plentiful in that count^. 
I found great dissimilarity in regard to the size and curvature 
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of the horns of the Ladakh specimens. ' I mention this, as Mr 
BlTth seems to think that the burrel frequenting the eastern 
ranges is a different species, i am induced to think this is not 
the case ; the fiict of finding horns in the same locality similar 
to those described as specific differences in the " An. Kat. Hist." 
1841, p. 302, goes far to prove they are only casual differences 

Mosehug moaehiferue [Linn.) ; C%isturte, Cashmere and west 
Himal&TBH ; Rvts, Cashmere. — Generally distributed over the 
middle azid lower regions of the west Himalayas, but not found on 
the plains of India. The mask deer frequents mountain-sides, 
where grassy ridges alternate with little belts of forest or dense 
jungle ; there it secretes itself all day, and at dusk, or during early 
morn, moves silently across the bare ridges to feed. Its mode of 
progression is performed hy a series of jerking leaps, stopping now 
and then to reconnoitre, then walking a few steps, and so con- 
tinuing these fantastic-looking movements. 

The Custuree has no cry beyond a loud and harsh scream, which 
is only ottered when caught or severely wounded. 

There is much diversity in regard to the external appearaucea 
of the skin, — so much so, that a casual observer might be disposed 
to conclude that there are more than one spedes ; but having ob- 
served closely these diderences, it is evident to me tbey are owing 
chiefly to age and situation : in fact, it is seldom I met with two 
skins entirely alike. Some had the hair very dork on the upper 
parts, with black patches on the hinder quarters, and the un- 
der parts dirty white ; others, yellowish-white on the upper pai is 
with the lower parts whit«. (Query, " Is the Jf. Zmico^tweer, Hodg. 
only this variety 1") Some were brownish- black above, and 
others had white spots arranged longitudinally on the back ; the 
latter were young, as all the males had the canine teeth short. 

It is solitary in its habits, andoftener seen single than in pairs. 
The canine teeth of the male are from 2 to 3 inches in length, 
and wanting in the female. The uses of these organs I ha:ve not 
been able to discover. The natives say they are used to dig up the 
roots of plants ; hut more likely as a means of defence, in the ab- 
sence of horns. I have seen them attempt to use Uiem when 
canght. It is said that during copulation the males seize the fe- 
males by the ears ; and, in many instances, I found these organs slit, 
or partly awanting, caused, it nay be, by the male's sharp teeth. 
One spotted &wn is bom in April, whidi remains only a short 
period with the parent. Bearded vultures, et^les, chetahs, ounces, 
&c., destroy numbers of yomig and old ; and they are often found 
bnried in avalanches. 

Faephagcu grwmient (Linn.); Tak. — A few are found on 
the southern slopes of the Kana Korum mountains during winter, 
but proceed northwards as soon as the snows melt in spring. 
Two fine males were killed by Lieutenant Peyton, 87th Regi- 
ment, there, in March 1854. A horn of the largest size measured 



262 Habitt, ifc, of a Few of the AnimaU of Hindustan, 

two feet four and a hnlf inches around the corYe, and one foot 
in drcnmf^ence at its base ; span between the points, one foot 
eight inches.* They are said to abound in the mountains aroond 
Tarkund. 

Cervat caehmerienn» (Folc.) j Barra Singa and Hanght of the 
Cashmerees. — The Cashmere stag is almost oonfined to that comitry, 
and is seldom met with between Cashmere and Massonree. The 
dense forests and fertile valleys of that beantiful country ore par- 
ticularly invitiuf^ to this species, as its higher ranges afford a lik« 
feiTonred retreat for the brown bear. 

In habits and general appearances the Barra Singa bears a 
striking resemblance to the red deer, although it is seldom now^a- 
days that individnals of the latter species escape the hunter so long 
as to attain the size and magnitude of the Barra Singa ; still I think 
it will be found that the horns of those killed in the Highlands of 
Scotland in former years are equal in size to any at present met 
with in the Cashmere forests. I am not at present aware that 
they differ in any other respect, and see no reason to think they 
are not one and the same species. This species is now, I believe, 
found identical with the Cervui WatUckn (Cut.). 

The adult stag averf^s &om thirteen to fifteen hands. The 
colour of the coat differs but little in sex or seasons. It ia dark 
brown above, with reddish patches on the hips ; belly and lower 
parts whitish -browD. The males have the hair on the under part 
of their neck long and shaggy. The horns, of course, vary with 
age ; the largest pair I measured were four feet round the cnirve, 
each having seven points. They ore shed in March, and the new 
horns are not free from velvet until the end of October, When the 
wintry season commences, the loud " bellowings" of the stags ore 
heard all over the mountains. They are frequently driven during 
rigorous winters to seek food and shelter near the villages situated 
in the more secluded valleys, when the natives mob them, and kill 
numbers with dc^s. The FeUt pardtu and Cuon pritmewu. Bears, 
Sec, are formidable enemies of the Honglu. 

The wax from the infra-orbital glands is tiinch prised as a 
medicine by the Cashmerians. 

Cervus mun^ao (Linn.); Barking Beer of Europeans; £"0- 
iur of the natives. — Is generally distributed over the lower ranges 
of the western Himalayas, at elevations under 9000 feet. Prefers 
gentle slopes covered with wood, oak forests, Ac., to bare hill-sides. 
Although nowhere abundant, as many as twelve may be seen in 
one jungle. Their movements are slow and stealthy; it is not un- 
usual, therefore, to meet with them when least expected. By no 
means shy or timid; and, like the musk deer, when alarmed, 
starts off for a short distance, stand and gaze at the intruder, 
or commence to feed again. Its bark ia loud and harsh, and ia 
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heard most commonly at dusk or in tlie morning. When running, 
a clattering la heard, evidently caused hy the hind hoo& atriking 
the fore ones, as in horses when they are said to " overreach." 

AtintuEiang (Moir) ; Kiang of the LadaUiees. — Is pretty com- 
mon on the plains and mountains around the &esh and salt water 
lakes of Ladakh. Its favourite food seems to be a bent and 
species of Vicia with deep-red flowers, which abounds around the 
springs and sides of the lakes. It is oftener seen in herds than 
single; when started, it scampers across the plain for some dis- 
tance, then turns round, and advances a few steps, as if to recon- 
noitre. I was informed by a Tartar that they are sometimes caught 
when young, and tamed, so as to be used as beasts of burden. 



PROCEEDINGS OF SOCIETIES. 

Papers read before the American Aesoeiation /or the Advancement 
of Science, at the Meeting held at BcUtimore, May 1868. 

Profenor Eijab Loohib on the Elettrieal Phenomena obterved in 
certain hotues in Xew TbrJt.^At the meeting of the AmericAU Association 
Ibr the Advancement of Science, held at New Haven in Augnet 1850, 1 
gave an acooont of lome remarkable electrical phenomena ob<erved in 
certain houses in New York. That account was received at the time 
with some inrprise ; bat it Mwn appeared that umilar phenomena hnd 
been oliserved in a mnch larger number of houees than had been su^jpuscd, 
and every one who was at first sceptical abont the facts had an oppor- 
tunitj of convincing himself by personal observation. At j^esent I am 
not aware that there is any person in the United States who doubto the 
tmth of the statements which I made at New Haven in l&SO, or who 
charges them with exaggeration. 

The winter of 18S6-57 I spent in Berlin, and I mentioned the leading 
particnlais of these phenomena to some of the professors of the Berlin 
University. They all expressed very great surprise at my statements, 
and some of them look no pains to conceal their incredulity. In Angnst 
1857 I attended the meeting of the British Association st Dublin, and 
made a short communication on the same subject to that Association. 
The facts were considered very remarkable, and I could not learn that 
anything similar had ever been observed in any part of Europe. I then 
decided to improve the first opportunity on my return to New York, to 
verify my former observations, and to procure the concurrent testimony 
of a second witness to corroborate my statements. The house in which 
my principal observations in 1650 had been made was the bouse of Mr 
D. W. CatUn, a merchant of New York, who resides in Fourteenth 
Street, Upon my stating the case to Mr Catlin, he gave me full liberty 
to make ench additional observationB and experiments in his house as I 
n^ht desire. 

The past winter has proved unusnolly mild, and for many weeks it 
seemed doubtful whether a favourable opportunity would be presented 
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far ttitneuing thew electrical phenomena, u it ia onlj in extremelj eold 
weather that thej are at all remarkable. About the middle of Febmorf 
] 856, the fint opportauitj preeented itaelf. On the morning of Fehraary 
11th, the external thermometer stood at 12°; on the morning of the 12th it 
ftoodatl6° ; on the morning of the 13tfa it stood at 16°. On the evening of 
the I2th, the thermometer then Btanding at 24", I called at Mr Catlin'si 
in companj with Profeawr Samuel St John, Profeasor of CbemiBtrf in 
the College of Phjaiciaus and SurgeouB of this citj. We found the 
pariome at a temperature of 70°, and the electricitj was gaite noticeable, 
although bj no meaiiB so abundant as at m; visit in 1650. We first 
measured the length of the spark by employing two braes balls, supported 
on glass rods in such a manner that the distance between the balls could 
be regulated at pleasure. The diameter of one ball was } inch, that of 
the other ^ inch. When Mrs Catlin walked briskly across the room, and 
touched one of the balls with her finger, the other ball being in com- 
munication with the gas-pipe, the spark would not pass from one ball to 
the other if the distance much exceeded one quarter of an inch, yet this 
spark was quite intense, and was accompanied by a good snap. When 
I skipped across the room in the same manner, I gave a bright spark, 
bot it would not pass through a distance quite as great as that famished 
by Mrs Catlin. 

We UBil attempted to light the gas from the chandelier by means of 
the spark. One of the burners was extinguished, and when its tempera- 
toie had fallen to abont blood-heat, Mrs Catlin attempted t« light the gaa 
by a spark from her finger. Three or Ibur of the first attempts were 
UDSuccessfal ; perhaps because the gas was not flowing freely at the 
time ; perhaps because the spark passed on one side of the gas-jet. At 
length Mrs Catlin took a pocket-key in her band, and skipping briskly 
across the room, gave a spark from the handle of the key, which ignited 
the gas. 

We next poured a small qnantity of ether into a shallow metallic cnp, 
and attempted to ignite it by a spark &om the finger. The first attempt* 
were unsuccessful ; generally because the spark was received on the uda 
of the dish, and did not pass through the ether. After a few trials, the 
ether was fired by a spark &om Mrs Catlin's finger. 

We next received a succession of sparks upon the knob of a Leyden 
jar, and I received the charge through my body. The shock was sufficient 
to convulse my arms somewhat unpleasantly. 

We next suspended a pitb-hall by a silk thread, and having rubbed a 
stick of sealing-wax upon the carpet, electrified the pith-ball. After 
skipping acroBB the room, I presented my finger to the pith-ball, and 
foond it violently repelled, showing that the electricity of my body was 
of the same kind as that of the sealing-wax, which conforms to the result 
which I published in 1850. It should he remarked, that before com- 
mencing the present ezperimenta, I exchanged my hoots for a pair of dry 
slippers with thin soles. 

On the evening of March 5, 1856, Professor St John and myself made 
a second visit to the house of Mr Catlin. The sky was free from clouds, 
but the stars shone somewhat dimly. The external thermometer stood 
at +7°' On the morning of the 5th the thermometer stood at +6°; 
and on the morning of the 6th at + 12°, We found the temperature of 
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Mr Catlin's puloor 69°, and Oie electricity wm more sbondant tbui at 
our prerioiu visit. We fint meaanred the length of the apark bj loeaDt 
of the Bome apporatuB we emplojed in our former eiperimenta. The 
ballB were at a distance of one-third of an inch. I again exchanged my 
boota for a pair of dry slippers, and after skipping briskly acnm the room, 
and tonching one of the balls with my finger, the spark paated to the 
other ball. I succeeded in passing a spark when the distance of tbe 
balls slightly exceeded one-third of an inch, and the spark from Mrs C* 
finger passed a little farther than my own ; but efen this would scarcely 
pass a distance of fonr- tenths of an inch. 

We next attempted to light the gaa Aram a burner which was quit* 
cooL We allowed the gas to flow fbr a time, in order to be sure that the 
atmospheric air was all expelled. Professor St John then held his finger 
OTer the opening, and I took in my hand a brass rod terminated with 
a small ball. I skipped across the room, and applied the ball to the 
burner, but the gas was not ignited. The spark endently passed a little 
onouesideof thegasjet. Aseoondtrialfailed, and evidently for the same 
reason. The third time I presented the ball to the burner with more 
caution, the spark passed through the gas, and the gat tnw igrUted. 

We next repeated the experiment with ether in a metallia cup. F»- 
fesior St John held the onp in his hand, and after shuffling across the 
loom, I presented the brass ball to the surfluse of the ether, bat it was 
not ignited. A second time the experiment also failed ; but the third 
time, after skipping a little more actiyely across the carpet, I succeeded 
in firing the ether. 

What are the circumstances most favourable to the success of the pre- 
ceding experiments ? 

1. A low temperature of the external air. I hare never heard that 
any phenomena of this Icind have been observed except daring that period 
of the year when the houses are warmed by fires ; and the phenomena 
are most remarkable during the coldest weather. The electricity is not 
abundant unless the external temperature is below 32° ; and it is most 
abondant when the thermometer sinks to the neighbourhood of zero. I 
have never heard of a single fact at variance with this statement. 

2. A high temperature of the interior of the bouse, accompanied by 
considerable dryness of the air. In a cold room, even when the external 
thermometer is at zero, but little electricity can be obtained by friction 
upon a carpet. A high temperature is needed, and the higher the tem- 
perature the better ; and in those houses in which the dectricity has been 
most abundant, a high temperature is preserved almost uninterrDpledly 
daring the winter season. In all my observations at Mr Catlin's boose 
the thermometers in the parloors stood at about 70°. From all the facts 
which I have been able to collect, I infer that a furnace placed in the 
cellar, and sending its heat through flues to the parlours and other por- 
titms of the house, is more favourable to electrical excitement than any 
other mode of heating, whether by means of a stove or an open grate. 
Periittps the only reason for this difl^erence is, that, when a funiace is 
used, tiie entire house is more sure to be kept thoroughly warm and dry. 
On many of the furnaces in New York, perhaps on most of them, a dish 
of water is placed to supply moisture to the heated air ; but it is also 
true, that in all the modem and well-built houses in New York, so far as 
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I hftve obwmd or heaid, putioululj in tbow wbich an wumed hj 
fonMSM, tbe doori Knd wunioot, bother with the fonutiiTe, during 
winter lubitnally ihrink and eraolc, indicating a totj dry atmtwphere. 

S. A thick and inbatantial woollen carpet. My own obserrationB and 
inAimation lead me to the following ooncliuiona : — That withoat a carpet 
tbe pheBOmena I haTe been describing are wholly unknown ; thai with 
an ordinary Ingrain oarpet bnt feeUe electricity ia obtained ; a second 
carpet, or a dTn^;et apiead upon tbe first, improTes its eleetrioal qualitiea. 
A Bnuaels carpet ii much better than an Ingrain, and a heary felref 
carpet ii decidedly the best of aU. The carpet nnqQeetionably eerres as 
an insnlator to preserve the electricity from being diadpated ; and I also 
regard it m performing a still more important Amctian. 

4. A dry slipper, with a sole not very thick, appears to be faTonrable 
to the inccess of these experiments. A boot or shoe with a moist sole 
BDceeeds bnt poorly. Ladies are generally more sncoeuful in these ex- 
periments than gentlemen, chiefly, I think, from the fact that the soles 
of their shoes are OTdinarily thin and dry. In my experiments at Hr 
Catlin'i house I gave but a yery feeble spark when dressed in. boots ; 
bnt after I had put on a pair of dry slippers, I gave a spark nearly equal 
to that given by Mrs Catlin. A shoe with a thin sole is preferable to a 
boot with a thick sole, partly because the latter is less likely to be 
thoroughly diy.^and therefoTc not so well adapted to eicttiag electricity ; 
and also because, even if it were perfectly dry, its great thickness would 
interfere with the communication of the electricity to the body a* fast as 
it was excited. 

What is the source of the electricity observed in the preceding experi- 
ments? 

In my paper published in 1850, 1 gave it as my opinion, that the 
electricity was excited by the friction of a leather shoe upon a woollen 
carpet. I proved, by direct experiment, that by such friction electricity 
was actually excited ; and I still believe that this is tbe principal, if not 
the only, source of the electriaity. Some have tbougbt that the electricity 
was dne, at least in part, to the dress of the experimenter. I have 
satisfied myself that electricity may be excited in shuffling acroM a 
carpet by any person, no matter what his dress may be, provided only 
that he have shoes with a dry leather sole. Children of all ages, boys 
and girls, as well as persona of matnie years, excite electricity in the 
same way. I have never heard of an individual who had tried the ex- 
periment in a house eimilar to that of Mr Catlin's without exciting con- 
siderable electricity. No particular material or quality of dress is essen- 
tial to the sncceseof the experiment. 

It is a very common impression, u)d one which is countenanced by 
my own observations, that a siUc dress is favourable to the dectrioal ex- 
citemenl A silk dress saves the electricity which is aoonmulated upon 
the person from being dissipated as fast as it is exctt«d ; bnt I do not 
think the silk dress performs any important active part in the electrical 
excitement. I believe it is true that ladies generally succeed better in 
these experiments than gentlemen, and ladies generally succeed best 
when they wear a silk dress ; but from the statement of Professor St 
John, which accompanies this paper, it appears that small boys in their 
ordinary woollen dress may be equally electrical ; and I am inclined to 
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Hunk tlwt th« unifonn lueoesa of kdiei in theM expenmenti ii dne to tho 
Act th&t they are more habitoall; confined to the hoiue, and their dieM, 
pArticnUrlj the iboe, ia more thoronghlj irj. 

Some h&TO imagined that a lilk wrapper wont next to the akin wat 
important to the BOOMBa of theae ezperimenta ; bnt thia ia bj no meana 
eaaential, for one of the most electrical oaaea of which we hare anj know 
ledge, -waa that of a boj deacribed in ProfesaOT St John'i commnnioation, 
vboae dreaa contained not a partiole of aillc, and who wore cotton next 
to hia akin. 

On some EUcirieal Phenomena mtntaed mi Aouaei tn the eitiei of 
New Tori and Cleveland, Ohio. Bj Profeuor SAXuxt St Johv. — 
By isTitatioQ of Profewor Loomia of the New York Univeraity, I ao- 
oompanied bim on the evening of the I2th of February 1SA8, to witneiB 
aome ezperimenta on electricity, exhibited in a hooM is Foorteentli 
Street, in the city of New York. The Tooma in whieh the eiperimenta 
were performed bad upon the floors thick velret carpet*, and tbe -nmal 
fomitiiTe of el^ant houiea; they are warmed by fumacea, and are kept 
at a nearly nnifoTm temperatnre of 70° F. The eiperimenta were per- 
foimed by tbe gentleman and lady of the heuae, and Frofeeaor Loomia, 
who had pat on dry slippers. Aitst walking Tapidly throngh tbe par- 
lonra with a shuffling motion, very bright eleotrical apaika were ez- 
faibit«d when the band waa presented to the chandeliers or other good 
condoetors eommonioating with the gronnd. Oaa waa ignited at one of 
tlie bnmera by a ipark from a key in the hand of the lady, and sulphuric 
ether inflamed by tbe spark paasing irom hei finger to the liquid which 
I held in a metAllie onp in eleotrical cimneotion with the earth. The 
spark waa made to pats between two small inanlated braaa balls, with a 
view to meaaore its length. The greatest length attained was one-fonrth 
of an inch. The apark exhibited a beautiful appearance in a darkened 
room when the flngen were brought near to tbe wall-paper, diapening 
itself thioiigh the space of a foot or more over the gilded ornaments of 
the paper. On the evening of the 5th of March, t^e coldest day of the 
■eaaon, the eiperimenta were repeated in the same rooms, when a senaible 
increase of eleotrical intensity waa discerned. The gaa and ether were 
inflamed by Professor Loomia holding a braaa ball in bis band, and the 
length of the spark attained waa a little more than onO'thitd of an inch. 

Theae phenomena were similar to aucb as I oAen witnessed during the 
winters of 1854-S at the Cleveland Female Seminary, located in the 
aoath-east quarter of the oi^ of Cleveland, Ohio. The building is three 
stories high, of brick, with a sandstone basement, and ia wanned by three 
tnmaoea supplied witb the ordinary bituminoua cool of aouth-eastem 
Ohio, tbe fires declining, but not becoming extinct dnring the night. The 
temperatnre of the rooms Taried considerably, sometimes rising above 
80°, bnt raraly falling below 60°, even during the night. The rooms in 
which the eleotrisal manifestations were conspicuous were the parlours 
on tbe first floor above Ibe basement. The floors of these rooms were 
covered with anbstontial Brussela carpets. The seasons when they at- 
tracted especial attention were perioda of severely cold weather — the 
thermometer on one occasion indicating 23° below cero; tbe electrical 
excitement diminished in mild weather, and ceased entirely when it 
rained. The carpets on the halls and other rooms were thinner &brica 



fbyCoOglc 



268 Proceedings of Societies. 



la carpeting, or conpowd partly of cotton or linen, and upon 
these the electrical phenomena were barelj discernible. In tbe parlonn 
eUcbicit}' vras manifested during drj, cold weather at all hoara of the 
daj, but much more strikinglj in the evening, after the young ladies had 
' spent an hour in recreation and dancing. On such occasions the in- 
tensity of the spark was such as readilj inflamed ether and pDlverized 
rasin, and measured rapeatedlj one-half inch, passing between insolated 
balls to the fomaoe register, which was in good electrical commnnication 
with the earth. AH persons remaining in the rooms were enabled to 
cx>mm&nicate sparks to condodors, bat the longest sparks were given bj 
two bojB of the ages of nine and eleven jears, after running and sliding 
apon the carpets ; this we attributed to the friction evolved by their on- 
constrained freedom of motion. These bojB wore drj slippers, were clad 
in woollen, one of them wearing flannel next to his person, and the other 
cotton ; the latter, who was of more vigorous constitntion and active 
babita, giving the more vivid spark. A difference of electrical accnma- 
lation was also discernible among the joung ladies, which we were in- 
clined to ascribe to diversities in their dress, silk, woollen, cctton — the' 
si)k and woollen appearing more favoorable to success. In one instance 
the different degrees of moiitore upon the skin seemed to affect tbe 
amount of electricity communicated. These phenomena attracted the 
attention of all the inmates and visitors of the seminary ; many persons 
expressing surprise, and some consternation, on receiving a shock, as they 
entered the room and took the hand presented to welcome them, preceded 
by a vivid spark. The passage of the spark over glass by bits of tinfoil 
disposed in letters, and in the " spiral tube," together with the iisual 
experiments on electric light, were repeatedly exhibited as a source of 
amusement. 

lideg of Saturn's Rmgg. — Professor Benjamin Pierce proceeded to 
present his paper on the Udes of Saturn's Rings. It had been first shown 
by La Place that the ringconld not be symmetricaL Pierce had proved 
that it could not be solid at all. He bad also proved that it was impas- 
sible fbr it to be a group of asteroids, nor conld it be fluid, auless thera 
were satellites large enough to hold it up. Then he had found, that in 
order to keep the rings in existence there mnst be a strong tidal inflaenoe 
from the satellitea, exactly proportioned to the circnmstances of the ring. 
At this point the computation becomes exceedingly complicated, and 
Professor Pierce expressed a great doubt whether the tnteltect of man 
would ever be able to nuke a complete investigation of the phenomenon. 
The first approximation, however, is much more easily made to the theo- 
retical tides of Saturn's rings than to the theoretic^ tides of our own 
oceans. He showed how the £rst approximation was obtained. The 
delicacy of the calculation is shown by tbe fact that the rings are 30,000 
miles in width, and leas than 250 miles in thicknesB. The paper was 
illustrated by a model of the ring, in which the thickness was relatively 
exaggerated, and abo by careful di^^ms. But little aid in these cal- 
culations can be expected from direct observations on the planet or its 
rings. 

Dr Kant' I Magnetic Obieniattoni.- — Extract of the principal results of 
the magnetic observations of the Second Orinnell Expedition in 1363-5, 
at Van Fiensselaer harbour and other points on the western coast 
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of Oreenland, bj Eliaha E. Kane, XJ.S.N., prepared by A. D. fiacheuid 
Charles A. Schott. 

Professor Bache had placed these observations in the hands of Mr 
Schott for discnHion, a* he Had been selected foT simUar service by Dr 
Kane himself, and felt a strong interest in his work. 

The resnlte of the magnetic obBervationa were discussed under the 
heads of declination, dip, and intensity. Under the head of declination, 
were eoneidered ; 1st, The Diurnal Range; 2d, The Diarnal Irregularity ; 
3d, The Distarbances of -Declination ; 4th, The Effect of the Aurora ; 
5tb, The time-day Obserrations ; 6th The Absolute Declination. 

The mean dinmal range of declination was 2° 28' 6", and the greatest 
range 4° 52' in January, February, and March 1854. These are com- 
pared with similar results of other obserrers in this r^ion. But one 
tide appears in the diumal change of declination, unless a very small 
flactnation be admitted to represent a second one. This agrees with 
Captain Back's observationa at Port Bowen and the Whale Fish Islands. 
A diagram served to show the mean changes of declination for each of 
the three months of observation and the average for the whole of the 
three. A comparison with the Greenwich carve for the same period was 

The analysis of disturbances was made by using Pierce's criterion, 
which may be legitimately applied for such a purpose, and takes away 
the arbitrary character of the selection of observations as conforming or 
not to the mean. The change in discussing observations of different 
years at the same magnetic station, in the number adopted as bringing 
on observation within or carrying it without the class of regular observa- 
tions, showed the desirableness of some impartial test such as is fur- 
nished by the criterion. The mean monthly disturbance for January 
was thirty minutes, for February sixty-five, and for March forty minutes. 
Deviations of one degree and thirty-eight minntes were classed by the 
criterion as disturbances. Twenty-three such occurred, being one in every 
eighteen of the observations. Eleven deflections were to the east, and 
twelve to the west, so that excluding the disturbances did not materially 
alter the mean diumal inequality. 

The time-day observations, compared with those at Washington and 
at Greenwich, showed no remarkable case of simultaneooa disturbances. 

The absolute declination at Van Renssalaer harbour, in June 1854, 
was 108° 12' west. 

The magnetic dip was determined at ten stations. The highest dip 
observed was at "Bedeirked Reach," in August 1853, and was 85° OS'. 
The absolute horizontal intensity was determined by Gauss' method at 
those stations. The mean horizontal force in absolute measure of Rens- 
selaer harbour was found to be 1*139 in June 13S4, which gives for the 
total force 12-48, and in Haglugh Islands 1-344, and near Cape York 
' 1073, in the summer of 1855. 

It is proposed to publish elsewhere all the detuls of these observations 
of which the abstract is now given to tbe American Association. 

Phenomena of Niagara FalU — Obitrvatumt made at the FalU of 
Niagara, Sqitemb&r 1, 1857i by Professor Josbpb Henbi. — On my 
return last snmmer from an excursion to the upper lakes, I arrived 
on the night of the 30th of Angost at the Eagle Hotel, near tbe 
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BuapeDiim bridge, on the eaatmn tide of the Niagara River, about twa 
mile* below the FalU, uid having a day to apsre, I resolved to devote 
■ part of it to MHue otwervatioiu on. the tomperatore of the water above 
and belov the cataract. These were in continuation of a few obgerva- 
tions I had made on fhe npper hike*, and which appeared to have a 
bearing on fome pointa of general phjf ica of an intereating character. 

On looldng ftom mj bedroom window in the moming, an objeot 
BReeted ray attention, and occupied it a considerable part of the dmj. 

I observed in the direction of the Falls a series of large and well-de- 
fined cumolui doodt, evidently formed from the spraj of the eataraet. 
They ascended from the chasm in a continuous column to a considerable 
height, until they reached the upper current of air, and were then de- 
tached in separate maMes, which aseumed the regolar cnmulos form. 
The colnnin from which these clouds were detached ascended to a great 
elevation ; for I was informed by an int«lligent gentleman at the place, 
that it is sometimes seen on Liiko Erie at a distance of 70 or 80 milea, 
which would give it an elevation of about 1000 feet 

This height wonld be suScient to explain a phenomenon which was 
also mentioned to me of electrical flashes sometimes being seen in this 
column, and that the detached masses of vapour blown from its top were 
in scnne states of the atmosphere transibrmed as it were into real thnnder- 
donds. If we admit that the earth is highly negative, and the oolunm 
a, partial conductor, the vapour should become intensely charged with 
electricity at its upper extremity, since this is a high salient point fiom 
the sorfaoe of a charged globe.. The electrical phenomena of the Falls 
deserve to be stndied with much attention, since they afibrd the means 
of settling principles connected with the production of vaponr of mnch 
interest in regard to the physical phenomena of the earth. 

The nature of this colamn, which ascends from the cataract, is an in- 
teresting qnestion, which would well repay more attentive investigation 
than my time or opportonity would permit. The lower part is princi- 
pally, if not entirely, formed of minute globules of water not vesicular, 
since they decompose light HJid produce the rainbow constantly visible 
during sunshine. Thesd globules can be seen with the naked eye, of 
various aizes, exhibiting brilliant prismatic colours even close to the face 
of the spectator. The npper part of the column is incapable of prodncing 
Uie decompomtion of light except in a very feeble degree, which may 
result either from the extreme fineness of the particles, or &om their 
vesicular constitution. 

I have never become fully satisfied as to the existence of this vesicnlar 
state, but perhaps I have been prejudiced in reference to it, from the 
fact that I have never been able to conceive of any known canse of action 
which would lead to the formation and continnanee of such an arrange- 
ment of particles. I may mention, however, one observation which 
might seem to favour the spontaneous assnmption of such a form. 
When a soap-bubble bursts, it frequently resolves itself into a number (tf 
very minnte vesicles, and the positive assertion of Saussnre, that hollow 
spherules do really exist in clonds on the side of mountains, ought to 
outweigh a huge amount of negative testimony. 

Bat to return to the colnmn of vaponr. There are two suppositionB 
in regard to it,— one that it oonsiste entirely of particles of water such as 
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■re in the lower part of the column, hul growmg more minnte aa we 
ascend toward the top of the columa, and the other that the upper por- 
tion IS formed of vapour which hai been evaporated from the snr&oe of 
the lai^er ephemlea, and anbseqnentlj oondeused into visible clouds b^ 
the diminution of temperatnre as we aacend In the atmoephere. If the 
latter mppoiition be true, at fint sight we might suppose that the 
qnantitj of vaponr formed would be greater when the dew-point was 
verj low, though the absorption of heat bf the evaporation would partly 
compensate for this. In stUl weather a high local dew-point probably 
ezista aronnd the Falls, and the qnantity of vapour which oonstantl^' 
arises from evaporation, wonld be very much diminished bj the cold, were 
there not a source of constant supplj of heat, and this apparentlj may 
be found in the concussion of the water itself. 

It is well known from the esperiments of Jule, the investigations of 
Olansius, Ranldn, Thompson, and others, that the agitation of water or 
of anj other liquid evolves heat. Jule has found that the mechanical 
eneigj generated bj the £sll of a one-ponnd weight through 750 feet 
is saffioient to produce a rise of temperature of 1° of Fahrenheit's scale 
in a pound of wafer. 

It appears from a series of measurements made bj mj friend Z. Allen, 
of Providence, Rhode Island, some years ago, and published in " Silli- 
man's Journal," that 701,250 tons, or upwards of fourteen hundred 
millions of pounds of water are preeipitfled over the great cataract of 
Niagara during everj minute of time, thus acquiring a mechanical 
energy greater than the estimated steam power now in use in all the 
civilized world. This energy, however, is not alone expended in gene- 
rating heat ; a portion of it is absorbed in wearing away the rocks, and 
in excavating the gorge in which the water flows. Another portion is 
absorbed in producing a tremor in the earth and in the air ; also cur- 
rents in the atmosphere and in the water below the Falls ; another in 
compensating for the loss of rotatory power of the whole earth in the 
aacent of the particles fh>m the ocean. A greater portion, however, is 
[ffobably expended in producing the vaponr in the constantly ascending 
flolnnm which we have before described. 

The principal object of my investigations at the Falls was to ascertain 
whether there was any difference in the temperature of the water above 
and below the cataract. Unfortunately I was not provided with very 
sensitive instruments, and was obliged to make the observations widi 
two thermometers, which I selected from a number found in the shop of 
a watchmaker at the village near the bridge. The two gave the same 
indications ; and although the actual graduation could not be depended 
upon, still they served to show differences of temperature with as mnoh 
precisi<Hi as the length of degrees on the scale would permit. 

The temperature of the air above the Falls was 71^°, and about the 
same below. At the latter place it however partook of the temperature 
of the spray with which the air was filled where the observation was 

The temperature of the water was taken above the Falls from the 
eastern edge, near the head of the staircase, item the race-way, near the 
bridge across the rapids, from abont the middle of the bridge itself, f¥om 
tihe eastem shore of Goat Island, and from the foot of ^e tower at 
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the Tei; verge of the praoipioe. Serenl obserTKtions weie made at 
eich place, which did not differ from each other more than a tenth of a 
Aegrw. The STeraga tempentare thiu obtained wu 69°. I wee anr- 
prieed to find a temperature bo high and bo uniform, since the daj pre- 
vion* (the 30th of Aogiut) I bad found the femperatore in the steam- 
boat channel of Lake Horon 57°> This increase of temperature was 
probablj doe to the passage of the water through the bToad, shallow 
baain of Lake Erie. The nniibrmitjr of temperature at different pointa 
along the Falls was probably caosed by the mingling of the wat«r in 
passing throngh the narrow straits at Detroit, and over the rapids of 
Niagara RiTer. The result was, however, unexpected, since I had ob- 
served in Lake Superior considerable variation is the temperatore of 
water at dtff^rant points, indicating currents of different temperatures. 
The absorption of so mnch heat during the passage through Lake Erie 
most materiallj influence the climate on the shores of that body of 

Observations were next made below the Falls, and for the opportunity 
of making these I was indebted to the kindness of the captain of the 
small steamboat " The Maid of the Mist." The temperature was noted 
as near the perpendicular fall as could be approached from the deck of 
the steamboat amidit the spraj, at intervals, for a oonsiderable distance 
across the river. The results agreed among themselves, and the average 
gave almost preeiselj the same temperature as that which had been 
found above. I regret that the thermometers employed were not more 
•ensitive, though I am confident that on this occasion the temperature 
above and below the Falls did not differ more than a fifth of a degree, 
if as much. 

On nflection, it would appear that, though an immense amount of 
heat may be evolved by the mechanical energy of the cataract, yet the 
quantity of water to be heated is commensurate with the increase of 
temperature produced ; and if we estimate the height of the fall at 160 
fee^ this wiU give an elevation of temperature fbr every pound of water 
of about one-fourth of a degree. The difference of observed tempera- 
ture is lees than this amount, and the excess was probably expended 
principally in producing the constant formation of the elands before de- 
scribed. AU these observations were made in the eonrse of abont fix 
hours, and though they may not establish definitely any important fact, 
yet they may serve to indicate a line of interesting investigation in 
regard to the phenomena presented in unparalled magnitude in this 
cataract. 

It would, for example, be desirable to ascertain the form and dimen- 
sions of the wave of tremor propagated through the earth by the concus- 
sion of the water, which might perhaps be ascertained by the agitation 
observed on a surface of mercury. The nature of the ^vibration of the 
air under the falls should also be determined. 

Beaidea the electrical condition of the spray, the column, and of the 
douds which are ibrmed from its top, the electrical equilibrium of tbe 
earth in the vicinity of the Falls may be in a state of instability — a Act 
which might perhaps be determined by connecting the telegraph wires 
with the water above and below the cataract. Other points which would 
undoubtedly arise in the course of an inveErtJgation of this character 
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might profltabl; oecnpj a few weeks of the time of the scientific Tititor 
to this world-renowiied eihibition of the etupeadons energies of nature. 

lehnology of -Nea England. — ProfesBor Hitchcock read a very in- 
tereeting paper on " the Ichnology of New England," describing uid 
elauifjing animals not now in existence, but whose tracks have been 
fonnd in the rocks of New England, principally in the rallej of the Con- 
necticut river, in a sandstone int«rstrati£ed with shale, which has been 
variously clawified by geologists. 

The author stated that it was not his object to giTe the elementary 
principles of Ichnology, or the Science of Fossil Footmarks, bat only to 
•tate its present condition as far as New England is concerned. He had 
just made a report to the goremment of Massachnsetts on the subject, 
which is now in course of publication, the plates of which, sixty in 
nqmber, were suspended in the hall. 

He called the animals that made the traoki IdthicJmoxoa, or stoDj> 
track Miitniilaj and to these he had given names. 

The rock contuning the tracks in the Connecticut Valley, the most pro- 
Ufie of aU known localities, he gave his reasons for supposing to form the 
lower part of the oolitic or Jurassic system, say the Lias. 

The trough containing tbe tracks is about ninety miles long and two 
or three broad, and the thickness of the rock containing the tracks, in 
one or two places, 3000 to 4000 feet. 

The author arranged the Lithicknozoa under the following groups, 
having premised that, like the well-known lizards and other animals 
whose bones occur in the Lias, these tracks discovered animals probably 
possessed of characters now found distributed among several families : — 

Group l—Marsupialoid Animals ; 3 genera and 5 epecies. 

Qronp 2 — Thick-toed Birds ; 3 genera and 14 species. 

Group 3 — Narrow-toed Sirds ; 4 genera and 1 6 species. 

Groop 4 — Omithoid Lizards or Batrachians; 7 genera and 13 species. 

Group 5 — Lizard ; 11 genera and 17 species. 

Group 6 — Batrachians ; 10 genera and 16 species. 

Group 7— Chelonians ; 6 genera and 8 species. 

Group 8 — Fishes; 1 genera and 4 species. 

Group 9 — Crustaceans, Myriapod*, and Insects ; 10 genera and 18 

Group 10 — Annelids; 6 genera and 10 spedies. 
Drawings of the natural size of the tracks of all these species were 
■hown on doth, exhibiUng the form and position of the feet, and the 
length <£ the step. 

BDiiiuRr. 
Nnmber of localities, . 

Nnmber of species in the Connecticut Valley, . 
Bipeds, 

Qnadrupeds, . 
With more than fonr feet. 
Without proper feet. . 
With ea uncertain number, 
Marsupialoids, 
Thick-toed birds, 

NEW BEJaXS. VOL. Tin. MO. II.— OCT. 1868. 



Z..I:, Google 



274 Proceedings of Sodetxes. 

Nanow-toed birdi, 
Omithoid Lizordi or Batrachiana, 
Lizsrda, 
Batrachiam, . 
Chelonians, . 
Fishes, 

Cmstaeeans, Myriapoda, and InucU, 
AsnelidB, 
Of DDcertain place, 
Much uncerUintj rests upon some of theee coDcttuioiM. bnt making 
ererj' allowanoe, we have here revealed a remarkable Fauna of the R«d 
Saudstone dajs. 

On the fioefa ofEantat. Bj ProfeiMT Svallov, State Qeologiat of 
Miuouri. — The object of this paper waa, to prove the ezistance of Per- 
mian rocks in Eaiuaa identical with the formationa of that name in Oreat 
Britain and Rusua. Frofesior Sirallow remarked, — 

" I presented a map of Kansas iatt jear at Montreal, a part of nhlcb 
was coloured according to laj own conclusiona, derived from personal 
obaervatioiis ; other parts according to other geologists, bnt mostly I 
followed the conclusions of Major Hawn. At that time I had seen no 
fbeails from Central Kansas . The fosailB collected bj Major Hawn settle 
the rooks in part onlj— Coal Measures, Permian, and Cretaceous. We 
have not sofflcient evidence to settle the beds between the Cretaceous and 
Permian. We have bat few fotiila, and the;f have various aSnities — 
•ome to the Triassie, some to the Liastie, and othon to the Jnrasaic. I 
am indebted to M^r Hawn for a large part of the information preirated 
in this map and section of the rocks of Kansas. 

" The following section gives the rtxAi of Kansas as given by Major 
Hawn:— 

No. 1.— 200 feet Quaternary. 
No. 2. — 15 feet Cretaceous. 
No. 3.— 420 feet Triaaeic: 
No. 4.— 820 feet Permian. 
No, 5.— 1070 feet Coal Measures. 
No. 6.— IJO feet Mountain Limestone. 
" The Quaternary deposits are similar to those rocks in Missouri, and 
the Cretaceous affords no new features. The Triassic is a very interest- 
ing group of sandstones, limeetones, clays, marls, and gypsum. Bat 
few imperfect fossils have been observed. They resemble both the 
Triassic and Liassio forms. The upper Permian is made up of nearly 
the same as the doubtful beds above. They abound in fossUs of well- 
known Permian types. Monotii, Sehitodui, Bahevella, Synocladia, 
Thamnueui, &c.f some twenty species. But one known Carboniferous foesil 
was observed— the TerAratKla rublilila. The lower Permian contains 
fifty-seven species of Permian fossils, and fifteen species of CarboniferooB. 
Aldi«ugh the Permian species are so much the more numerous, the indi- 
viduals of the Carboniferous types are mnch more abundant, about as 
t«n to one to the Permian forms. 

" Among these Pennian fossils I have identified fifteen Europevi 

ipetnes, and deaoribed thirty-four new ones. Mr Meek has described ten ■ 

" In an economical point of view, these Permian beds are very im- 
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portant. The gjpsam thej contun will en&ble the fanner to convert 
the vast aand; pWns of Central Easssa ialo the most productive region! 
of the west. It will alao supply the oonuDercial demanda of the Miaais- 
aippi ralley, which are now met bj importation. There has been some 
misunderstanding in relation U) the Permian fossils of Kansas. This 
has all arisen, aa I apprehend, from a misunderatanding of the arrange- 
ments between Major Hawn and Mr Meek. It may be proper la state 
in thia plaee, where all the parties interested are represented, the fact« 
as the; exiat Since the first announcement of the discoverj of Per- 
mian rooki in Eanaas, in the March number of the " Journal of Science," 
seTeral oommunicationa have appeared in rapid eucceaaion, diaclosing the 
exiat«nce of that formation in varioos parts of the west. , M7 paper, de- 
claring the diacoverj of aeveral well-known Permian fossila in the vallej 
of the Cotton-wood, in Kanaaa, was read in the St Lonia Academj of 
Science on the 22d of February, On the 2d of March, Messrs Meek and 
Hajden announced the discovery of Permian foaeile, by Mtgor Hawn, 
on the Smoky Hill Fork, iq Kanaaa, and by Dr Cooper, near Hilena ia 
the same territory, in the Albany Institute. On the same day their 
annoimcement was read in the Academy of Natural Sciences at Phila- 
delphia. On the 8th of March, Or B. F. Shamard announced the dia- 
oovery of Permian rocks by Dr G. O. Shamard, in the Quadaloupe Moun- 
tains, in New Mexico. Dr Norwood's letter, showing the existence of 
Permiaji loclu in Bureau, La Salle and Henry oonnties, in Illinois, was 
Mad in fte St Louis Academy, on the 5th of April On May of 1857 
Mr Worthen plaoed in Profeuor Hall's hands fossils snpposed to be 
Carboniferous, but which proved to be, on oompariaon, of Permian typea. 
It is bat Juat to state in this connection, that, so far as I know, Mr Ideek 
first discovered the Permian character of the Kansas fossils, and com- 
municated to Major Hawn his impressions on the 3d of September 1857. 
He also mentioned hia diacovery to some friends at the Smithsonian In- 
atitate, on the 17th of January 1858, and communicated the same to 
Professor Leidy on the 16th of March. Major Hawn frankly declares 
hia first im^sessions that the rooks in question are Permian are due to 
Mr Meek." 

Mr A. 'R.'WoKiBxa oiUhe Permia/n Rotlei of Soitthern Xllinoit.—^^ 
said : — " I only desire at the present time to announce to the Section the 
discovery, in Gallatin coonty, Illinois, of beds equivalent to the Permian 
formatiim of Europe, and to present, as an evidence of the fact, a few of 
the foaiils which have been obtained at the locality. These fossils were 
obtained from a thin band of iron ore not more Vaaa four or five inches 
in thiokneaa, which has been found outcropiag, at a single locality only, 
in the bed of the north fork of Salim River. This hand of iron ore is over- 
laid by from forty to fifty feet of micaceous aandstonea and shales, in no 
respect different in their lithological charactera from similar beda of the 
Coal Heasuree with which they are associated. These beds were disco- 
vered, and the fossils oolleoted, by Dr Norwood and myself in the summer 
of 1862, while engaged in the geological survey of the State. These 
fossila were determined by the Palieontologists of the survey, Dr Norwood 
and Mr Pratten, to belong to the Coal Measures, end they were ao labelled 
and placed in the drawers of the State collectioQ, wlure they have re- 
mained up to the present time. 
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" Ba ezaetly dmilAr are tbese beds in their Kthological cbaractan with 
thow of the Coal MeuoreB, that it ia quite imposiible, in the abwnce of 
fowila, to determine where the heds belong ; and in Kansas, according to 
Profeasor Swallow's paper, it is quite diffionlt, from the blending leather 
of the fossila of the two formations, to determine exactly where the Car- 
boniferous ends and the Permian begins, 

" From these &cts the qoery has been snggested to mj mind whether 
the so-called Permian system of Europe is not really a part of the Car- 
boniferouB lyitem, which is represented in this country by what we term 
the nppe^ CoaJ Measures, which contain very few prodnctive coal seams, 
bat aboond in argillaceous limestonaa and shales teeming with the Te- 
mains of marine organic life." 

Profbuor Swallow was gratified to see these foagila. The locality ttom 
which they came is the fourth in Southern lUinois, in which such fossils 
have been found. In reply \o some remarks fay Dr Kail, Professor 
Swallow saw that the greater nmnber of epeciei found are CarboiuferoQ9, 
though the la^er number of individuals are Permian. 

Professor H. Rogers thought that a most important fact in showing the 
contioni^ of the ftmnation. 

Dr Hall contended at some length that tbe Carboniferona and Per- 
mian formations graduated into each other, and conld not be oonBidered 
as separate ay stems. 

Professor H. Rogers was glad to hear the admission of the slendemess 
of the proof on which rested the opinion that tbe two are separate 
ayatems. He urged upon the section that great caution should be used 
in following European nomenclature, and that American geolog^ts ahonld 
give tbe nomenclature for American geology. 



Botimical Soeiett/ of Edinburgh. 

Thurtday lOth June, 1858. — Dr Sbllsb, President, in the Chair. 

Dr Balfbnr called the attentbn of the Society to the death of Dr James 
Bamstott, Professor of Botany in the University of M'Gill Coll^|;e, Mon- 
treal, who was for several rears an active member of the Sot^Je^, and 
who died on 20th May last.' 

The following communications were read : — 
1. Notei in regard to the Productttm of Forked Vaiiii^ei ofFemtfrom 

Sporet. Illustrated by Plants and Specimens. By Prof easor Bauvdb. 

The term spore, as need by botanical authors, has different meaniugs. 
It is applied to the small cellnlar body produced by b direct process of 
reproduction, — i.e., by the contact of ajitheridian and pistillidian cells or 
their contents, — as well to a cellular body produced in certain parts of 
plants without the influence of reproductive organs. Each of these kinds 
of spores, when placed in favourable circumstances , germinates, and gives 
origin to an independent plant or vegetable organism. 

As an example of the first kind of spore, we may tahe that of Conferva, 
in which conjugation takes place. As the result of this process, a cellular 
germinating body is at once produced. Sometimes the cell has cilia, and 
moves about until it reaches some spot in which it becomes fixed, and 
tlien sprouts. The same kind of spore is common in aea-weeds, some of 
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whieh aie moDcedona or dioedons. In these the ooatoct of the Bpermato- 
loids from the antheridian cells, and the arch^nial cell of tha pistil- 
lidinm, gives origin to a genoinatiDg spore, which forms at once a new 
plant, baring, lise its paient or parenta, antheridia and piEtillulia. In 
the case, however, of the higher Cryptogams, as ferns and mosaea, and 
their allies, the archegonium produces a cell which, after contact with 
spermatoioids, becomes a spore, which germinates and produces a plant 
bearing other kinds of sporoid bodies, which are contained in sporangia 
or cases, and which become finallj detached from the plants. When 
placed in favourable condition, these separable spores or sporoid cells 
sprout and produce, nut the ordinary plant, but a peculiar cellular ex- 
pansion or prothailuG, either external or internal, which bears upon its 
surface antheridian and archegonial cells, or proper reprodnctivo organs. 
An impregnated archegonial cell of the prothallus then produces the plant 
in its ordinary form. These spores, when taken from forking or crisp 
varieties of fema, seem to have a remarkable tendency to keep up the 
yariations present in the plants whence they have been taken. 

Mr M'Nab baa noticed that the forked variety of ferns are easily pro- 
pagated in this way. He finds that the spores almost invariably produce 
these varieties ; And he has no difficulty in keeping up a stock of these 
abnormal forms. These spores would thus appear rather te resemble the 
buds of higher plants, whieh keep up varieties more certainly than seeds 
do. The spores of these varieties of ferns, in a wild stat«, do not seem 
to propagate similar ferns readily ; for such varieties are comparatively 
rare in s native condition. Yet it would appear that when grown in tl^ 
garden they are abundantly produced from spores. 

A point in regard to the fern spores requires attention, and that is, 
that they do not at once produce a frond bearing similar spores, but they 
pass through a prothaUoid stage with antheridia and orchegonia, and 
after impregnation the archegonial cell produces the sportferous frond. 
Here, then, the unalogy with buds will not hold, for the sporoid bud 
passes through a reprodactive stage before producing the frond. 

But a question arises, is it neeesGary that a speriferous frond must pass 
through this reproductive stage ? It would appear not, for in a tree fern, 
while there is produced at first a prothallus with reproductive organs, yet 
this is not the case subsequently. It would appear, therefore, that spori- 
fbrouB fronds may continue t« be regularly produced without any evident 
direct impregnation. 

Some, however, may be disposed to take the view, that when once an 
arehegonial cell has been impregnated, its influence may extend through 
snccessive generations, while others may say that these spores, which are 
not the direct product of organs of reproduction, may be analogous to 
parthenogenetic seeds, or embryos produced without any contact of 
pollen ; in fact, that they are germinating celle, which require no influ- 
e from the antheridia, and are therefore developed by a true process 



of parthenogenesis. 
On such a suppositioi: 



a supposition, a tree fern, produced fVom a spore at first, and 
passing through a prothaUoid stage, with organs of reproduction, con- 
, tinues to produce ever aflerwards parthenogenetic spores or cells. Such 
cells may have a tendency to propagate particular forma of plants, just 
as is the case in the Coilobogyne, where female plants have always been 

groduced from seeds not acted on by pollen. In this way we may account 
IT the spores of these fully-developed anomalous ferns always producing 
varieties like their parents. 

The sobject is a curious one, and well worthy of further investigation. 
The experiments of Mr M'Nab are remarkable, and deserve to be re- 
corded. What we want to know is : — 



fbyCoOglc 



278 Proeeedioffs of Sodetiee. 

1. la a fporifeToiu frond prodoced without s previoiu ucli^oiiial 
tagot 

2. Ii then anything peculiar in the strnctore of the Bporeg in the «po- 
Tangia of femi, and mote especially in thoie of the anomaloue forked ferns 
to which we have referred? 

3. Do the aporas, when produced on the first frond, diieotly proceed- 
ing from the arcbegonial cell, differ from thoie prodoced on subaeqaent 
fronds? 

4. Have the iporei in the fint frond the same tendency t« repro- 
daca theM marked varieties as those on subsequent fronds witiiont a pro- 
thallns? 

5. Do these spores exhibit anything analogons to parthenogeneBis in 
the higher orders of plants ? 

For one who has the patience to iarestigate the matter, there is an in- 
tereitina; field open. It requires that the observer should examine spores, 
prothalli, with their antheridia, and archegonLa, microscopically in all 
stages, and that he should have the means of growing these spores nndet 
his eye, so as to watch their development in afl st^es. To any who may 
wish to undertake such an inTestigatioTi, the resources at hand in the 
Botanic Garden wUi be fuUy laid open, and all assistance will be givmi 
in the investigation. Mr M'Nab has led the way in this interesting cul- 
tivation of fern Tarieties, and he is able and ready to impart fully the 
lesnlt of his observations. On the table are displayed a series of inte- 
resting forms of ferns, which he has now cultivated for many years. 

In connection with the sobject of the production of ferns from spores, 
Mr M'Nab remarked, that it was of great importance to collect the spores 
properly. He stated that where a. number of ferns are growing together, 
and the spores are allowed to ripen, they seem to spread about in a re- 
markable way, and to be attracted by the sporangiferous fronds of the 
ferns around. Thus, he collected spores for two years from the ripe 
sporangiferous fronds of Osmunda cinnamomea, and on sowing them, 
under beU-glasaes, there oame up crops of Polyvoditim Dryopterii, and 
nothing else. So also, spores from the sporangiferous fiends of Anemia 
Jraxinifolia for two years gave rise to crops of Poljfpodivtn eastpitostun ; 
and the spores colleetad from the ripe sporangiferous fronds of Darea 
diversifolia produced a crop of Bleehnuta braziUeme. Mr M' Nab re- 
nmrked that the spores of the above wero matured on the plants, and 
were growing along with many other species in the neighbourhood of tbe 
kinds produced. Spores of the aboVe species taken from plants in a yonng 
state, and ripened in a book carried in the pocket, have now come true. 
In order, therefore, that the spores may produce the species or varied 
wanted, it seems necessaiT to collect them in a young stale, and to take care 
that the spores of other ferns da not come int« contact with the fronds. 

2. On M. S. Be Luca'i Claim io be the Diacoverer of the Non-preaence 
of lodiiie in the Atmoiphere, in Rain- Wal&r, and in Srtovi. By 
Stevenson Macaj>ah, Ph.D., F.R.S.E., Lecturer on Chemistry, 
Edinburgh. 
(This paper appears in the number of this Journal for July 1858.) 



4, Bolanital Noticet. By Professor BALFOim. 
1. Quolfftf!* o/Hieracinm viroaum. 

The following notes have been supplied by Dr Christison : — 
" There are some poisonous species among the Cichoriacam. Among 
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tbem may be mentioned the Hieraeiwm virotum, Pall., whicb u oflan 
nustaken for H. idbaudum, and more espedBlI; Crepig lacera. (Teiu»e, 
Flora Neap, ii., p. 179, tab. 79, et ejnidom 8yn., p. 402. DC. Prod. *ii. 
161.) 

" Tenore sajg of this Crepii, in hu STnapsii, p. 403 : — ' Veneutiuima 
pUnta Iscto maxima acri scabetu ; eademque, cum aliis aponte naccentibni 
Cklioreu, ad jiucula confidenda leota, Espe ilia com^entei miwirim^ 

"Von Martena, in his 'Italian,' informs at reepeeting this plant: — 
' The Angina of the Neapolitans, called in the Abrozzi Ca^llotte, con- 
stantly grows near catcareoiu rocks, and abnndantl; in the lower forest 
districts of the Apennines, ftom the Abmzzi to Calabria, especiallv on 
OsTgano, where Micheli (Hortas Piean., p. 81) represent* it as an herb 
which kills pigs ; also en tiie monntwns of Csserta, Anienza, Ac. The 
leaves resemble those of the dandelion, the chicory, and other species of 
the same &niilf , which are tauch used bj the country people as food ; 
and as these pWts are all used in spring before they flower, mistakes are 
easily committed, and poisoning with the Angina is consequently not on- 
conunon. Ooseone pointed it out to me on Moont St Angela, above Cas- 
teUamare, near Naples, at an elevation of 2500 feet, and mentioned an 
instance of poisoning of a whole famUy by it. The mother and children 
died in feartul tortnres, and the husband alone recovered. On 21st July 
it was in full flower, and was then easily known by its tuft of gold-yellow 
flowers, and the mealy bloom which covered particnlariy the upper part 
of the plant, giving it a grayish-white appearance. When recognised in 
this state, the information is spread from moutb to month, so that the 
chicory gatherers may avoid in spring the places in which the Angina 
has been seen during the previous summer.' (Schnltz, in Bnohner's 
' Repertorium fur Pharmacie,' 1853, ii. 77, from ' Bonplandia,' i. 4.)" 

2. Boethiue' Notice o/Solatrum amentisJe, and its tffKts on tht troopt 
of the King ofNorwav- 

Boethins, in his " Hiatoria Scotorum," says, " When Sueno, king of 
Norway, saw his brother add England to his Danish kingdom, be wished 
to equfd his brother in glory and in empire. Acoordiu^ly, he came with 
an army to Scotland, alleging as a cause of war his desire to revenge the 
slaughter of his relative Carnus, and of othei Danes slain with him at 
Barre, Crowdane, and Gemmere. But though Sueno came, as it is said, 
with tiie view of icqumng fame and honour, yet he was not to be com- 
pared to his brother Canute ; for hrslew innocent children, women, and 
aged perspns. When King Duncan beard of these shamefol cruelties 
committed on his people, he felt called upon toprepare himself for battle. 
He assembled a Ur^ army, and divided it mto three parts ; the first 
battalion was given m charge to Macbeth ; the second to Banquho ; and 
he commanded the third himself, taking with him the greater part of the 
nobility. The armies of Duncan and Sueno met at Culross, not far fram 
the place where the abbey of the Cistercian monks aJ^erwards was built. 
The battle was carried on with great vigour, and with immense slaughter, 
on both sides. The Scots were defeated, and put to flight. The Danes, 
however, were so fatigued and broken up that they were unable to pursue 
their enemies, and they remained on the spot all night under cover. Next 
day, perceiving that the tents had disappeared, they fell upon the booty 
which had been iei^. At the same time, an order was given that no injury 
sliould be done to any unarmed person. In this way they hoped te con- 
ciliate the people, and make tbem declare in their favour. After this, 
Sueno pursued Duncan with his whole army. Having learned that King 
Duncan had fled to the Castle of Bertha, and that Macbeth was Euthering 
fmh forces to resist his incursions, be laid siege to the said castle. 
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Wben Duncsn saw himself surrounded on iXl Bidei bj enemiei, and after 
hsTing been cloeoly beset for eight iajt, be sent, by id vice of Bauqnlio, a 
second messenger to Macbeth, commviduig him to remain at InchecnttiiU 
until further notice. At the same time, he despatched a herald to Sueno, 
with a request that he would allow him and his nobles to depart from the 
castle witli their lives and fortune. Duncan made the request, although 
he knew it would be refused, with the view of making his enemies sup- 
pose that the castle would be given up without anj further delay. Ac- 
cordinglr, having tent a messenger, he deelred that Sueno would send a 
eommiesioner to the city, in order to arrange the terms of surrender. 
When he came, Duncan pretended that be did not wish to offer further 
i«aistanoe to Sueno, and that he was ready to give up the citadel. At the 
tame time, in order to conciliate Sueno, and to cause a little delay, be 
promised to send a large quantity of provisions for the use of bis army, 
in the shape of wine, beer, and com. This offer pleased Sueno and his 
army, for they were in great want of frpsh provisions, in consequence of 
the cattle and grain having been previously taken away to fortl&ed places 
by the Scots. Before transmitting the provisions the Scots mix^ the 
wine and beer with the juice of the maddening Sulatrnm (Soioiruw 
■ amerUiale). This is described as " Herba est ingentis quantitatia, acinoi 
principio vjrides, ac mox ubi maturuerint purpureos et ad nigredinem 
Tetanies habens, ad eanlem enatoa, sub foliis latentes, seque quasi re- 
trabentes, vimque soporiferam, aul in ameutiam ageudi si affatim sump- 
seria habentes, magna uhertate in Scotia proveniens." An herb of great 
size, hearing berries, at first green, and, when ripe, purple, or verging to 
black, attached closely to the stem, and concealed under the leaves, as it 
were withdrawing tbemeelves ; possessing a soporific power, and driving 
to madness if taken largely; attaining great luxuriance in Scotland. 
Sueno and his soldiers eagerly partook of this poisoned wine and beer, 
and swallowed them in Urge quantities. Accordingly, they soon fell into 
a profound comatose sleep. ]n the meantime, Duncan sent a faithful 
messenger t« Macbeth, telling him to come immediatelv with hie army as 
the enemy were an easy prey. Macbeth accordingly having crossed the 
Tay, led his army to Bertha, and going out by the gate opposite to the 
position occupied by the Ndrwegians, under the guidance of Bacqaho, be 
reached the camp of the enemy. Then raising a loud cry, in order to 
ascertain if any of the enemy were awake or sober, they proceeded to 
slaughter their foes. The greater part, involved in deep sleep, were 
muraered in their beds. Some, driven to madness, did not understand 
what they did, or what was being done by their enemies. Some who had 
BQEpected the enemies' gifts, and had been kept free of the drug, ran to 
the king and endeavoured to rouse him, but finding that all was in vain, 
the^ carried him bodily during the night to the mouth of the Tay, where 
their ships were, and setting sail, proceeded to Norway. Thus the Nor- 
wegian army was destroyed. None escaped except Sueno, and those 
persons who were with him, along with the sailors. It is said thai for 
many years afterwards all who were made knights in Nori^ay were sworn 
to revenge the slaughter of their friends in Scotland. The other Danish 
ships which were left in the Scottish Firth were afterwards sunk by the 
violence of an east wind. 

The question to be solved ie, what is this Solatmm mentioned by 
Boethius. Bellenden, in his transition of Hector Boece'e work, calls it 
Mekilwart, It appears lo be Ati'opa Belladonria, judging hj the 
cbaraclera of the fruit, &c., as they are given in the original This plant 
is not very common in Scotland at the present day. It is found, however, 
near old eastbs, where it seems to have been cultivated for medicinal 
purposes. Not very far from Culrose, in Fife, there is •bondance of it. 
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6. Nota on MoMAri l&tifolium ofDr Ktfk. £j Maxwell T. Mahtsu, 

Esq. Commumcated bj Professor Baitodb. 

6. Bernarla on DKltonia (CryphEea) Lamjona, Montag. Bj 

K. MoNTAHSS. 

Br Balfour read an extract ttom a letter from M. Hontagne, dated 
Paris, 28th Maj 1653, in which he obserTea that he had read in a late 
number of the '' Annals and Magazine of Natural Hiatory," a report of 
the proceedings of the Botanical Society, in which it is atated that Dr 
LawBon had noticed the discovery in Britain of Montague's Daltonia 
(Cryphaa) Lamyana, bnt that owing to the want of an original specimen 
there wa« Bome difficulty in deterraiiiing the identity of the two names, 
and of ascertaining the connections of the species. 

M. Montage therefore states, that with the view of shewing his sense 
of the honour which the Society conferred upon him by electing him a 
foreign honorary member, he has sent, in a letter, an authentic specimen 
of the Limoges Moss in order that it may be submitted to Dr Lawson for 
his opinion, and for comparison with British specimens. 

M. Montagne then refers to his paper in the " Annales des Sciences," 
where the moss has be«n described, and gives the characters of the species. 

It appears that Bruch and Schimper consider the plant as onlj an 
aquatic variety of Dallonia heUromalla. 

7- Remarks on M, Montague's specimen o/Cryphaa Lamyana. By 
Oeobge Lawson, Ph.D. 

Dr LawBon stated that he had carefuUy esamined the specimen above 
referred to, which M. Montagne had so kindly sent, and that he had com- 
pared it with the series of examples of C. heieromaUa in the University 
Herbarium. There seems to be no doubt whatever that the specimen 
collected by the Rev, C, A. Johns, in the River Taw, belongs to the form 
named C, LatixyaTia by M. Montagne. Whether that is a good species 
is another question. Dr Lawson's examination has led him to the con- 
clusion that it is not. M, Montagne refers especinUy to these characlors 
as the most obvious ones of his species : '■' Foliis obtusiuscolus (non acutis), 
pericbstialibus dentatis (haud integris), operculo conico- incur vo (non 
acaminato recto)." Xow the Limoges specimen eahibits leaves which 
are acute, the perichtetial leaves are mostly entire, and tlie operculum, 
whUe short, conical, and incurved in some examples, is much elongated, 
acuminate, and quite straight and erect in others. The fact seems to be, 
that Cryphasa heteromalla is subject to considerable variation with respect 
to these characters, and that V. La-my/ana cannot be satisfactorily 
separated as a species. It must be itept in view, however, that the form 
is a Tery distinct one as regards habit and habitat. Instead of growing 
on the trunks of trees like the usual state of C. heteromalla, it is sut^ 
meiged and attached to stones, and exhibits all the appearance of a true 
aquatic moss. It is very robust, and is. of a less vivid hue than the 
normal form. Bruch, Schiinper,^nd Giimbel in the "BryologiaEuropffia,'' 
Muller in his " General Synopsis," Wilson in the " Bryologia Britannica," 
Stark in the popular " History of British Mosses," and other recent 
writers, have ranked the plant as a variety, under the name aquatilis; 
but Schimper, in his most recent wort, the "Coroliarium Bryologiie 
EuropEea," omits all mention of it ; and, moreover, in his revised character 
of the genus Cryphaa (p. 98), uses the expression " habltatio arborea," 
which is quite at variance with M. Montana's plant. The form is so 
distinct as a variety that it ouitht not to be overlooked, nor should the 
name given to it by M. Montagne be discarded. Dr Lawson therefore 
proposed that it should in future be recognised by botanists as Crmluea 
heteromalla, fi. Lamyana. Much praise is doe to M. Mootagne ior the 
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frank manner in which he hu fscilitatod on esamlnation of the eUims of 
hia plant to ipecific distinction, and it ii to be hoped that the aathore of 
donbtM BpeowH will more generally follow his eiomple. 

Dr Lawson placed in the collections at the RojeJ Botanic Garden, a 
•eriH of mieroscopical preparations, showing the oharacters B,boTe alluded 
to in M. Montagne'e plant, along with the specimen which that gentleman 
had presented to the Herbanum. 

7%Hrtdajf, 9th July 1898.— Dr Sellbb, President, is the Chair. 
The following Papers were read ; — 

1. Biographkal Sketch of tie laie Robert Brown. By Profe»B<» 

Balfous. 
(This paper appears in the present nnmber of this JonmaL) 

2. Notice of the Palm-Bov^ in the Royal Botanic Oairden at Edin- 

burgh, By Professor Balfoob. 
The Botanic Garden has always had a mast important connection with 
the UniTarsi^ of Edinburgh, ^though it does not form a part of that 
institntion. ut all Bfages of its existence, whether as the Physic Oarden 
in the centre of the city, or in its position at Leith Wali, or in its present 
site, it has been associated with the Chair of Botany, and the University 
course of lectures has been condocted more or less completely within its 
precincts. Thus, from the time of its foundation, in 1670, up to the pre- 
sent day, the garden has contributed in no small degree to the cause of 
botaniinl education. The ralue of the instroction in botany, given tn 
this Uuirersity, has thus been materially enhanced. The stnaent bas 
fadlities of beouuing practically acquainted with plants, which are not 
afforded by any other school ia Britain. And it is satis&ctory to know, 
that from the Edinhnrgh University there have been sent forth men 
who have occupied most distinguished positions in the botanical world m 
this and in other countries ; and that, at the present moment, applications 
are often made to us for medical men to fill the sitoation of botanists and 
natuTalists in scientific expedidms. Dr Balfour Baikie, who is now con- 
ducting BO sncceasfully the Niger eipedition ; Dr John Kirk, who is bsso- 
ciated with Livingstone in the ei:ploration of Central Africa; and Dr 
Hector, who acts as naturalist in Palliser's North American expedition, 
•re all distinguished graduates of this University, Much of our scientific 
fame is thus necessarily connected with our ezoellent garden. 

In its early condition, there do not appear to have been any houses for 
the cultivation of plants from hot climates. In the Catalogue published 
by Sutherland in the year 1683, no notice is taken of snch plants. &v£a 
houses were, however, subsequently added, more particularly when the 
garden was removed to Leith Walk. 

In a description of the garden at Leith Wali, it is stated that the soil 
was light, either sandy or gravelly. In the centre of the garden, a spring 
of water was formed into a basin. In the east division there was a syste- 
matic arrangement of plants. On each side of this area were placed 
officinal plants, with trees and shrubs. This division contained about 
2000 species. In the west division there was a collection of tender ptsnts 
and of nardy trees properly arranged. The conservatories formed a fiwi 
of 140 feet, consisting of a greenhouse in the centre, and a hothouse at 
each end. They were said to be too small for the collection in 1733- 

Amongthe plants mentioned as deserving attention were lUiciwnaw^ 
satum, the star anise ; ifusa iapientum, the banana, which produced 
ripe fruit ; a number of Abyssinian plants, and the moving plant of Indi* 
(Burrum ehundalti). All these required the protection of hothonisi. 
The extent of gloss houses, however, was not great, and there w»« "" 
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houM £ir the cultivfttion of large pslma and the loftier exotic* of wann 
eomi tries. 

Whea the prewnt site wm oocnpied by the garden in the year 1820, 
Dr Qrabom, my predeoeaaor in the chair of botany, persuaded the Oovem- 

ment to increase the hothouse aooonunodation. A conBideTsble sum wai 
expended on the erection of suitable buOdings, and from time to time 
additions were made. 

In 1834, a la^ palm-hooae was added, which cost about L.ISOO. It 
was intended at first that this building shoold occupy the Taoant space in 
the centre of the front range, but from a fear that it would encroaoh too 
much on the present walk, and might possibly cast too great a shade on 
the contignous homes, a site was obosen for it behind the buildings then 
in esistenoe. Here a house of an octagonal form was erected ; the length 
ttma east to west, and from north to sonth, being nearly 60 feet. The 
lideB are 37 feet high, formed of stone pillars set upon a continuous base, 
and connected at the top with stone lintels, the spaces between the pilUrs 
being filled up with glazed wooden saahes. The roof, which is of wooden 
raftera, is covered with glazed sashes, and is of a conical fbnu, rising to 
the height of 20 feet above the sides, making in all a height of 17 feet 
from the floor to the apex of Qie root. 

At the time of its constractiou, it was, I believe, the largest palm-honie 
in the kingdom. The heating was at first efiected partly by sfeam and 
partly by hot water. SubBequantly, however, hot water alone was used. 
There were two cast-iron boilers, with distinct arrangements of cast-iron 
pipes attached to each, so that one or both might be used as required. 
The boUerB and pipes were renewed about the years 1847-18. This 
palm-honee was found to be admirably fitted for the growth of palms, 
and, nnder the judicious management of Mr William M'Nab, it acquired 

Ct celebrity. The plan of constmction was found so auccessfni, that it 
been followed by Mr Matbesou in the recent magnificent addition to 
the building. 

In course of time the palms outgrew the house. Several of them, such 
as Garyottt ureiis and Sagut Rumphii, sent their ieavea through the roof; 
and a noble specimen of the former, about 41 feet high, had to be turned 
out into tbe open ground, where it was an object of interest during the 
meeting of the British Association in August 1852, and astonished a 
&mous Italian Professor of Bot^y, Parlatore, who, not knowing the hit- 
tory of its transplantation, was led at first to entertain a very favourable 
impression of the warmth of our climate. The palm of course died as the 
cold weather of October approached. Other palms in the house were 
materially injured by overcrowding. Among them might be noticed par- 
ticalarly Acrocomia aculeata, Livistona chineneie, and Sabat U7nbracti~ 
lifera. These circumstanceB led me to apply for an addition to the palm- 
bouse, and, after a series of representations .to the Commissioners of 
Woods and Forests, more particularly to Sir William Molesworth and 
Sir Eeiy^i'iui Hall, aided by an excellent photograph by Dr James 
Duncan, portraying the mode in which the palms sent their leaves for 
many feet through the roof, I at length succeeded in getting a sum of 
L.6O00 voted by Parliament in 1S55 for this purpose. 

After some delay in regard to contracts, &e., tbe building was com- 
menced in May 1856, and was completed in about two years. 

The new palm-house is situated to the west of the old one, with which 
it communicates by the removal of one of the sides of the octagon, thus 
making the two to appear as one building, and facilitating much the 
transmission of the plants. The new bouse is substantially bmlt of beau- 
tiful sandstone from a quarry at Bishopbriggs. near Glasgow, and the 
roof is formed of curvilinear iron rafters. The advaut^e of having 
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much solid muoiiTy u great, and was •tronglr Advooated b^ the late Mr 
M'Nftb, than whom none was more BDoceBefol in palm cultivation. This 
mode of coltiTatiun is preferable ta the plan of nain^ iron and glass al- 
most entirelj. The solid maaonrj prevents rapid cooling in this TariaUe 
climate ; it retains the heat better, and it gjres a certsio amount of Bhade, 
irhich ii verj important in the growth of palms, more especially of such 
as are social. Moreover, the effect is much more imposing. Too great 
sun-light in a palm-bouse appears to be prejudicial, and henoe the western 
exposure of the front of the present palm-house has some advantages, by 
enabling us more easily to screen the plants from intense light. 

The sandy natui« of the soil required that the foundation should be 
laid on two feet of concrete. The laying of this was attended with some 
difficulty, owing to the vast quantity of water which poured in on all 
sides. Above the concrete there is placed six feet of underground solid 
mason-work. This is succeeded by solidly-built stone pillars 4 feet 4 
inches in breadth, separated by arched windows, 8 feet 8 inches wide, and 
22Jfeethi^h. There are about35feet of iron- work above the stone building. 

The building has the form of a parallelc^ram, its length on the weet 
side, or the front from north to souUi, being luO feet over the foundation, 
96 feet 6 inches over the walls, and about 90 feet within the walls ; its 
width from east to west, ^ feet, and its height 70 feet 6 inches. The 
total length from the west side of the new palm-hou£e to the east aide of 
the old one, is nearly 120 feet. 

The sides of onr new palm-house form an arcade 35 feet high all round, 
set upon a continuous base, having the outside face relieved by pilasters 
and entablature of the Tuscan order — the arches being filled in with 
glazed east-iron frames. The roof, which is of cast-iron rafters and 
glazed sashes, forms a dome of two stages, each about IT^ feet high — the 
lower one rising from the top of the sides te half the height of t^ roof, 
where a base is formed for tbe upper one. The glass of the roof is sheet- 
glass, twenty-one ounces to the foot. 

Galleries are provided at the base of each of the domes for convenience 
of access in case of repairs, and the accumulation of snow or ice. Inside 
there is a series of fourteen light cast-iron pillars placed at a distan<« of 
12 feet from the side, forming a rest for the top of the lower dome, and 
for the base of the upper one. One gallery is projected from the sides by 
cast-iron brackets, at the height of 35 feet from the floor, t« which the 
pubUe have access by two cast-iron spiral staircases. Another gallery Js 
formed at the base of tbe upper dome, 51 feet from the floor. A stone 
stage, '2 feet high, is farmed round the sides , and another, at 1 feet dis- 
tance inside, for the smaller palms, leaving the entire centre area for the 
larger ones. During the present session of Parliament, L.IOOO have been 
voted for the removal of the .wooden roof of the old palm-house, and the 
substitution of an iron one. This will complete the arrangements for 
the present. 

The ventilation is effected by the lowest centre panes in each of the 
Bashes of the side arches being made to open, and three large valves are 
placed at the top of the roof, which, b«ng opened, produce a general 
upward current. When more air la required, it is obtained by opening 
certain of the upright compartments at the base of the upper dome. The 
heating is by hot water, supplied by four cast-iron flued saddle-boilerB, on 
an improved principle, suggested by Mr M'Nab. TJ^ese boilers are con- 
nected with 1316 feet of d'inch bore cast-iron pipes. Two of the boilers 
are connected with pipes which pass round the whole bouse, one set of 
pipes going to the right and the other to the left. The other two boilers 
are connected with pipes which go to fhe centre of the building in the 
first instance, and then return by the outside, the pipeai-colUieeWd with 
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eacli thoH pasiiBg ronnd half of the building. By thi« meang, provJBton 
ii toade for increaBing and diminishing the heat as may be required. 

TiiQ building has coBt L.65U0. It nas opened on Ist April 1858, and 
the palms were transferred to it and arranged by Mr M'Nab by the 30th 
ApnL This was a Kreat feat, wlien we consider that the greater part of 
the palms hod been le-tubbed ; and some of the specimens, such as Li- 
mitona chinensit and Sabat wnbraculifera, weighed, with the earth at 
the roots, ftom seven to eight tons. They have been all successfully 
placed, and the effect of the whole is such as to give one a good idea of 
tropical Tegetation. The tubs used are large round ones, which are more 
cosTenient, and have a better effect to the eye than the square ones pre- 
Tionsly nsfid. Some of the tubs are 2'2^ feet in circumference.* 

The oonstruction of the house enables one to see the palms in all di- 
rections, both from below and from above. On the outside of the upper 
dome there is a gallery where a £ne view is obtained of Edinburgh and 
the country around it, extending from the Pentiand Hills on the west, to 
North Berwick Law and the Isle of May on the east, and including also 
a view of Fife and Stirling shires, of the Ochils, and of some of the High- 
laud hills. 

The bnilding does great credit to Mr Matheson of Her Majesty's 
Works, who planned it. The mason-work has been most substantially 
built by Messrs Beattie. and the iron-work is highly creditable to tlie 
Shotts' Company. 

We are certainly much indebted to Sir Benjamin Hall, late Chief 
Commissioner of Works, for the deep interest which he took in the build- 
ing, and for the strenuous support which he gave on all occasions. He vi- 
sited the building several times during its construction, and at all times 
ihowed a desire to promote botanical instruction. 

The following is a list of some of the palms which have flowered in the 
Botanic Garden : — 



Caryota vren». 
C. aoholifera. 
Seaforihia elegant. 
Euterpe montana. 
Sabat umbraaitifera. 
Harina caryotoidet. 
Chantceropa kumtlU. 
Tar. arborcKeni. 



Chamceropt Palmetto. 
Cham^orea ScMediana. 
O. Hartwegii. 
0. coronata. 
Ukapit fiabelliformu. 
Calamus Wiyhlii, 
Areca IriaTuira. 
Desmoncta elongatas. 



The following are the heights of some of the present palnu :- 

Feet. 



ZAvistona chinetin$, 
StxguK Bamphii, 

Caryota urens, 
Euterpe montana, , 
Aeroeomia acvleala, 
Babal vmbraoilifert 



Plectoeomia eUmgata, 
Seafortkia elegans, 
Corypha australis, 
Phanix tylvestrii, 

Phcetixs daclyli/ero 



The above heighh include the depth of the tubs. 

* Hr H'lTab states that, among tho nameroos sdventures attending the re- 
moval of the pBlms to their new abode, one circumstance ought to be recorded. 
Til., the peritouB taik of cutting the top off the Caryola vreni, which had to be 
done before it could be removed from the high lantern part of the roof of tha 
old house. William Bell, one of the Journeymen gardeners, volunteered the 
task, and accomplished it with nfety. The glass was broken on the oataide, 
and the top removed with a ssur. 
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3. Notiet of an Excuriion along the Lme of the Roman Wall from 

Choherford to Wall-Town Crag*. B7 Mr John Sadlek. 

4. On (A< Oeevrrenee of Ledum paltutre n«ar Bridge of Alla/a. Bj 

Bfr A. QccHAN. CMumimicated hj Dr Gbobus LAwaoN. 

.T Moffat. By Dr 

6. Notiu of Tree* ttrwck bg Lightning. Bj Mr Jaukb M'Nab. 
Mr M'Nab lead a letter froin Mr AnderBon, gardener at OzeufoTd 
Cattle, in which he gave the particularB connected with' two ash trees 
which had been struiS with lightning in the farm of Pordel, one during 
1853, and the other, not 100 yards distant from the first, on the 16th of 
June last (1858). The Utter tree had a atem 7 feet 3 inches in circum- 
ference, and aboat 30 feet high. The electric fluid first struck the tree 
on the south side, immediately under the junction of three branches, 
where a large oval portion of the tree seemed entirely taken out. 1( 
then tatTelled in a slight corre, passing through the tree ftom one aide 
to the other, the bark still remaining on the side on which it entered ; 
while, on the opposite side, alt the bark was torn ofl*, varying trom 1 to 
2 feet brood. One of the main branches is still entire, although mach 

Mr M'Nab stated that he was still in quest of information regarding 
lightning-struck trees in Great Britain, in consequence of the generally 
received opinion, that neither the beech nor the birch have ever been 
noticed to be injured with lightning. For the last £fleen years he has 
communicated to the Botanical Society the names of various lightni^- 
struck trees, but neither beech nor birch were among the number. Es 
formerlv stated to the Society that the inhabitants of America genersll^ 
resDrtea to beech trees during a thunder storm, from the fact of their 
not being liable to be struck with lightning. This he found to be the 
case through large tracts of country, and it induced him to institute an m- 
quirr in Britain, which up to this period agrees with the information he 
received in America. 

7. Remarht on the Applications of Photography to Botany. By A. J- 
Macfaslan, Esq. 

The application of photography to botany may conveniently be con- 
sidered under three divisions,— Is j, The delineation by the ordinary 
camera of trees, shrubs, ^., on a reduced scale; 2d, The photographic 
printing of ferns or leaves, the natural size ; and, &d. The micro-photo- 
graphic process of obtaining magnified representations of the vanov 
tissues composing plants. 

As we have, during the past winter, heard a good deal about the first 
division of this subject, I need not now say anything regarding it, far- 
ther than to remark, that those who at the April meeting saw the photo- 
graph which illustrated Dr Balfour's paper on the Narut,ex Atsafoetuia, 
must have been convinced of the great use this department of photograpliy 
may be to botany, especially when we call in the aid of the microscope ; 
and were iiirther proof required , Professor P. Smyth's views of the G™ 
Dragon Tree of (^otava, &c, , at once afford it. 

As regards the photographic printing of ferns, although the results 
may not be so beautiful as those obtained by " nature printing," *^ 
although the process is a little tedious, yet it is so easily mana^ ""' 
it might more frequently be taken advantage of than it is, where S'xo- 
rate impressions of a frond are desired. The printing may be donew 
the same way as photographers are accustomed to obtain copies of d^ 
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The spplication of micro-pliotographj to Imtatiy moch exceeds in in- 

terest eithet of the two to nhich reference has already' been made, and, 
although aa jet it has been but little practised, we ma; hope that it will 
not long continue so. Mr Bryson of thii city has devised a Tery oon- 
Tenient form of apparatos, which I ahaU now describe. It consistB of a 
camera which, being in oae piece, cannot be lengthened or shortened, as 
is the case with the common one. At the one end, or front of the camera, 
instead of the ordinary lens, is fixed a brass tube for supporting the ob- 
ject-glass of a microscope, and at the upper end, as well as at the centre 
and halfway between these two last pomts, may be inserted the ground 
focnsiug glass, or the frame which holds the sensitiTe plal«. The stage, 
where me object 4« be taken h placed, slides upon a brass rod that pro- 
jects from the tront of the camera beneath the lens, thus constituting the 
coarse adjustment ; while a fine focus is obtained as follows : — The ob- 
ject-glass, by means of an adapter, is screwed to a brass tube, which 
slides within a larger one, attached, as I have already mentioned, to the 
front of the camera. By a fine screw and an opposing spring the smaller 
tube may be more or less enclosed within the larger one, and consequently 
the object-glass brought nearer the st^e, or removed further from it. 
The screw is connected by a metal rod, with a handle conveniently placed 
at the other end of the camera. Sometimes a microscope itself is at- 
tached to the camera, in which case, the stage and focusing apparatus 
are not required, but the saving in expense is not great. It is probably 
more than counterbalanced by the inconvenience of the arrangement. 
Those who are' possessed of a microscope and one of the ordinery land- 
scape or portrait cameras, may succeed in the process if they remove the 
lens from the camera and substitute for it the microscope deprived of its 
eye-piece ; care, however, must be taken thata line passing longitudinally 
through the compound body of the microscope shall fall at right angles 
upon the ground glass, and also that all extraneous light be excluded 
from the camera. The photographs may be taken by the ordinary col- 
lodion process. The time of exposure of the sensitive plate in the camera 
varies from a second up to even five minutes if the day be dull. Tho 
light may be obtained by pointing the camera directly at the sun or a 
i^te cloud, or, more conveniently, indirectly from the sun by means of 
a mirror. The interposition of a piece of ground glass between the mirror 
and the camera diffuses the light over the field, and also renders it whiter 
and more agreeable. 
8. Eecent Additiont to the Edinburgh Flora. "By Professor Balfour. 



SCIENTIFIC INTELLIGENCE. 



Memoranda of the Effect* of Carbaretted Hydrogen Gat on a Collec- 
tion of Exotic Pl(Mt$. — During the prevalence of severe cold weather in 
Uie latter part of January, and first few days in February lSfi7, the 
earth was frozen to an unusual depth. Beneath the stone pavements in 
the streets of Philadelphia, the frost penetrated to a depth of more than 
three feet. In the neighboorhood of Arch and Eighteenth Streets, and 
along both those streets for the distance of nearly one hundred yards, 
the escape of gas from the main pipes under the street had been remarked 
for several weeks. Leaks at the joints had probably existed for months, 
although the porous nature of the soil bad allowed the gas to diffuse itself, 
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mi And nnmeroiu renta ai tbe •oifaoe. Bat the tolid ernst of fhnen 
earth forced it to *eek other ehannelB of escape. 

At tbia time, with the thermometer ranging from zero to 10° or 15° 
Fahrenheit, a eurrant of gM, penetrating the imperfectlj-iecureii joints 
of the main-pipea, made its way beneath the eutem foundation- wall of 
the greenhouse of B. A. Fahaestocl, on the soath-weat comer of Areh 
and Eighteenth Streets* 

When entering the honsee on the morning of the lat of Febmarj, tbe 
odour of gas WIS perceptible, which, on ezsmination, was found issuing in a 
tolerably strong coTrent through the ground near the nortb-eastem cor- 
ner of U)e greenhouse. It came up through a prepared border of soil 
between the wall of tbe house and the flogging of the greenhoose floor. 
Although somewhat lelieTed by ventilation during the day, it was im- 
possible to preTent its sucnmulBtion throi^h the night ; and by the fol- 
lowing morning the work of deetruction was accomplished. A choice 
and b«autiful collection, numbering OTcr three thousand plants, was, for 
the time being, almost utterly ruined. Many of the specimen plants 
were unique, and but rarely found in American collections. The house, 
which a day or two before had given promise of an abundant succession 
of winter flowers, now presented the desolate appearance of tender vege- 
tation after a aevere frost. In some parts of the premiaes scarcely a single 
plant Tetained a leaf or bud.' By the universal diffuaion of this gas 
through the houses, many of the severest sufferers were those farthest 
removed from the point of its ingress. 

That the plants had been absorbing osrboretled hydrogen for soma 
time was evident from the fact, hitherto unacoountable to the gardener 
and ourselves, that tbey had been oocssionally shedding buds and leaves. 
Had tliere been no pluite in the house, the peculiar odour of gas would 
doubtless bavebeen perceptible for some days before the accident. Its 
Tolume proved to be much greater than we at first supposed. Those 
plants placed upon or near the floor, or upon the bwer tiers of staging, 
■nflisred less than tbe taller specimens, or than such as were near the 
upper sash. This was espeoially the oase with the oamelliaa and other 
bard-wooded plants. 

Thefuil txtent of the damage was not apparent at first Many plants 
maintained their fresh greennesa, without becoming shrivelled or wither- 
ing ; yet, although ueminglff in fine health, they shed every leaf at ths 
■lightest touoh. Syringing was resorted to, vrith the hope that the ab- 
sorption of water might, in some degree, counteract, or uentralize the 
noxious effects of the gas ; but in most instances, the leaves and buds 
fbll off when treated with gentle streams of water &om a finely-perfor- 
ated syringe. 

* In order to convey a* correct an idea as posiibla at the relative pontioaa 
or tbe pl&nta within the houses, it may be proper Co observe briefly thai tbi 
greenhouJfe is one hundred feet in length, by tweotj-five in breadth, rimi 
north and south, and is subBtBntially conatruoted of hrick, with a spas roof of 
ssBh. The western side is also of gtasa from within four feet of the ground. 
The span commenceB shout eight feet from the floor, with the apei about 
savflDteen feet in height. Included within tli« same range is the hothosH, 
separated from tbe greenhouse by a u^ partition, and comraontcating by ttm 
uih doun. Al the extreme end, farthest from tbe leak, a small orchid-boosi 
opens Into Che hothouse. 



fbyCoOglc 



Botany. 289 

Ai no plant mffered anlasa in leaf at tbe time, it aeemB evident that 
the injuij wae effected and sustained hj absorption through the medium 
of the foliage alone. The Tolume of gaa was too small to be absorbed to 
any extent bj tbe eartli or roots of the plants. Bulbs, and other plants, 
diy and at rett, were distributed in considerable number through tbe 
Looses, both npon the upper shelves and beneath the staging. 

A row of grape vines (not in leaf) stood against the eastern wall within 
the greenhonse, growing in a pepared border of eartb under the table. 
The gaseous current passed directly through their roota. Satnrated as 
tbe ground seemed to have been with fresh gas, which was strongly 
manifest on taking up a'handful of the earth, they do not appear to have 
SDstained sny injury thereby. A row of maple trees, along the outer 
edge of the foot-walk on Eighteenth Street, were also directly in the way 
of the current. They were not more than eight feet from the leaking 
pipes. Owing to the depth of frost, it is probable that the flow of gas 
passed beneath their rooti ; nevertheless the ground within a few feet 
was blaek with the " dsad gtu." They sustained no apparent injury, 
put forth their leaves in the spring, and grew through the season with 
their usual vigour. 

As a general rule, tbe hard-wooded plants fared the worst. Succulents 
were the first to wither, and the first to recover. Large nnmbers of 
both hard and soft-wooded lost Uieir tender twigs and young wood, which 
withered and required pruning as far hack as the sound growth. While 
someshowedsignsof life, and b^ontoputforth leaves within a few weeks, 
others lingered for months ; some died after a sickly existence, and many 
were killed outright. Some plants near the teak, and under the full in- 
finence of the gas, manifested no apparent injury ; others, in the remote 
orchid-bouse, were violently affected, exhibiting an Bstonishing sensibility. 
It seems rather anomalous, tbat of the Orchidaces, whose sustenance is 
dMived mainly from tbe atmosphere, every individual should have ez- 
bibit«d a total indifference to tbe gaseous influence. Several large speci- 
mens of Btetia TankavUlii, as well as plants of Cypripedium venus- 
tutn and intigne passed unscathed through the heat of the battle. 

That plants in general arc peculiarly sensitive to this gas, even when 
it is almost consumed by combustion, seems to be well established. The 
esperieuce of fl<msti who supply blooming plants at «ntertMnments, is, 
tbat the plants having been thus exposed, are often in a sickly condition 
for some time thereafter. This is especially the oase with camellias. 
They frequently shed their foliage, and have been known to die after an 
expoBUK of a few hours in 'rooms where many gas-lights were burning. 
This has no doubt been caused in j>arl by the heated and impure air 
arising from crowded assemblages ; but, if so, similar effects would be 
alike apparent in horticultural exhibitions when open only by daylight. 

No experiment similar to the present has ever, to our knowledge, 
taken place upon so great a scale, or included within its range so lai^e 
a nmnber of genera. Solitary instances have been occasionally noted in 
which a limited number of species have been brought within the influence 
of acid and inflammable gases. Examples are not wanting^ indeed, to 
confirm the destructive effects of corburetted hydrogen on vegetable 
Oiganism. Many of the fine old elms in the streets of New Haven have 
been killed by leaks from tbe neighboi^ing main gaa-pipes. Similar 
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•Aett han bMB obMVnd in Bocton, Albanj, and other oitiet iatha 
United Statei. 

In a ntlew ^1 a paper entitled " Ueber Oaifabrikation nnd Oas- 
balenchtonK iWl (anitHtipoliieilioheii Standpimkte ; von Dr Tnnhaiwai' 
(Wien. WMiliinlil. 35, 1856}," the antiior qootei the obierration of M. 
tJlex, at Hamburg, a» foUon : — '' In thii city there are a great manjr 
lindatf and elm tree*. In 1851, 159 of theae tree* had to be eat down 
bMkUM tbej bad died. It wa* found that the bark immediately abore 
ike gKnmd, often ai &r up a« eight to ten feet, wm quite looae, and oom- 
pletelj leparated ftom the wood ; the rooti eoft and red, the fibres of the 
Tooti foft and rotten. The interior of tiw trees was perfectly aound, 
Thii injurioiw efiW^ upon the treea ia not only canted by the gaa whitdi 
MCftpea tmbomt in the flame, but more putieularly by that gaa which 
leaJu throDgh the pipe* in the ground. It waa cometimee perceived at a 
diitanoe of fifleen to twenty-five paces from the pipe*. The same obserra- 
tioni were made in Paris, Bonrdeaaz, Diiueldorf, Mannheim, Baale, and 
Vienna. Protesior Bertuin* of Marseille* thinks that the combination* 
of snlphuT and ammonia in the gas saturated the ground with hydro- 
•ulphate of ammonia, which also causes the black colour of the soil."* 

* AitboDgh not stiictlr within the range of the tubjeet at present nndir 
eonildcntion, it may not be out of place to remark, thst msny instiuica are on 
record which show that vegetation hu been serionoly iojured by add gase* 
from msnofsctoriu, specially in Belgium and Frosala. The same closes are 
Slid to have produced ^milar effects in a modified form in the vicinity of 
Pbiladfllphla. This may sccoant for the anoaual mortality among the Lvbt- 
itiuinm tiUpifara, and other indigenous forest trees, killed from time to time 
in Fenn Bqiuni, in the neighbonrhood of the United States Mint. 

In the Transactions of the Society for the Encouragement of Industry in 
Prussia (ISST), is published an Interesting extract from a report by Profenor 
Dr G. L. Bchubarth of Berlin to the Belgian government, " On the Acid Oases 
which Escape from the Manafkctoriee, of Suipborlc Acid aud of Soda, and tlia 
Means to Bender them Inaoilous." It ssemi that " nnmerous complaints of tba 
farmsrs, tliat tlie.vaponrs from the chemical manufaclorlu in Belgium injured 
ihe "vegetation of the fields and gardens. Induced the government (of Belgium) 
10 appoint a commission to examine this matter. This commission consisted of 
chemists, botanists, and farmers. Daring the summer of ISfifi, the excitement 
among ths people, who even ascribed the potato-rot to the influence of tha 
chemical factories, had so much increased, that leverml attacks were made upon 
the factories. The government therefore increased the naoiber of the com- 
missioners, and at the end of Che year they made a report, which was published 
under the title "Fabriquesdeproduits,—KspportaM.leMinistrederinterleara 
par la Commiislan d'enquetre, Bruielles, IB56." They say It was an admitted 
fact, that vegetation is injured hy tiie acid gases from chemical works, bat this 
inflUeDce Is ofien overrated ; the spots on the leaves, and injuries of the flowers, 
■scribed to acid gases, are very frequently the result of other causes, as frost, 
microscopic, vegetable, and animal paraiiles, deposits of foreign matter upon 
the leaves, very intense sunlight, Ac, The potato-rot is certainly neither 
caused nor increased by these gases. On the other hand, chemical investiga- 
tions proved the presence of traces of hydrocblorlc acid [q spotted leaves and 
In the dew npon tha plants, Bimllar spots could be artiflcislly made by 
moistening the leaves wltb dilute hydrochloric acid, the presence of which 
could be proved after an interval of sight days. The report contains a list of 
trees ligured by thess gases, 

* Several chemists of Iiigh reputation have made examinations of the of of 
the Philadelphia Oai-Works, but from some cause their results are atvarianea. 
)n order to facilitate the farther rssearches of soeb ■« may desire to Inveetigste 
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(See Sohmidt'i " Jahrbooher der geaunmten Mediciae," Band. 9fi, 1857, ' 
No. 11.) 

In rsTiewing ttiMe lirople fusts, saferal qneations nutnrftll; arise which 
pOMeu more th&n ordinarj interett for the vegetable phfBiologUt, and 
maj lead one step towards eliciting new developmente in the ohemieal 
olganizstioTi of plantt. 

Although no narrow noF definite limits can be drawn, still, the genenl 
(diarBoteristica tend to prove, that a sfmpathy does often exist betweoi 
genera of the same nataral order. In glancing over the effects of ear- 
baretted bydrogen gas npon esoh genus, this sjmpatbj i« frequentlj ap- 
parent thronghout the Tsrioos members of a faiailj.* — [ProceedingM of 
tht Academy of Natural Science* of Philadelphia, Maj 1858.) 



XicroKopic Examination of th4 Integument of Crwttacea. — In order 
to anire at more certain reaulta in the identification of species, wo think 
that mierosoopic examination of the eurface of the integument will be 
fimnd peculiarly ueefitl. This mode of examination of species msj be 
applied 10 a considerable extent thronghout the Crustacea generallj with 
great advantage ; and if found valuable in recent, there can bs no doubt 
that it will prove of far greater importance in extinct forms, where facts 
~on which the identification of species usually rests are lost, and frag- 
ments onlj of the animal obtainable. It should be borne in mind, how- 
ever, that as the structure in question nndergoes modifications more or 
less considerable in diSerent parts of the animal, it will always be ad- 
visable to compare the corresponding parts with each other. 

Applying this test to the known species of Galathea, we perceive that 
the structure of the integument upon the arms exhibits a equomiform 
.appearance, but that the scales which characteiise the structure possess 
features peculiar to each species. Thus in O. ttrigoaa, the scales are 
convex, distant from each other, smooth at the edge, and fringed with 
loi^ hatrs. In Q, vptamifera they are convex, closely placed, scolloped 
ftt the edge, and without hairs. In Q. nexa the scaler are obsolete, tufts 
of hair representing the sapposed edges." — {Spence Bate. Proa. Linn. 
Socfor Aagutt 1858. ) 

"Vantttaantiopa" in Scotland. — There is no department of entomology 

its effects on vegetable orgsjitsm, T insert the snslyels of Dr C. M. Wetherill, 
mada In 1 BG2, fur the engineer of the Philadelphia Ou-WorkB. This is prO> 
tiably as nearly correct as can at present be determined. 

Per eentagt bg volmnt, gaiet dry, aiO° Cent, and 1000 MiUim 
A. B 

Carbonic acid, . . . OO-OOO 

OieflBiit gas and hydrocartMU vapours, 8'1G7 

Oxygen, .... 0-062 

Hj'drogeo, .... 

Light carbnretted hydrogen. 

Carbonic oxide, 

Hltrogen, 
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mora difflonlt to deal with thsn that of the distribntion of iiuectt. We 
caiuDot acooont for the ocourrenee at imoartuii perioda of great nnmbeia 
of a fpeciea, at other times far from being abunduit, or for the appear- 
aooe of a few speciiuent of a speeies in a district wliere it was never 
before obwrred, and which U genersUy bejond ita range of distribntiioiL. 
Thii is verj remarkablj exemplified in «ome of tlw Lefadoptera. Go- 
tupterifx rh<muU haa never jet been known to oocur in Scotland, though 
it ia a reij oommoB Eoglith iiuect, and i* not nntieqQent in tii« LaJce 
District oalj a few milea distant from the border, CWicM «(itwa, again, 
haa a ver; wide geographical range, but is a Bouthom inaeot, and in 
Clroat Britain i« confined almoat to the lonth or loath-easteni coaats, yet 
Uiia Bpeoiea oecnned latt year (1857) on the coast of the Solwaf, near 
Sontheme«B in Galtowaj, where probably a dozen or fifteen apeeimena 
may have been seen and taken, and tiiis year it haa agiun appeared at 
Colrend, npon the same ooast, about ten or twelve milea west, where six 
(pecimens wen taken by Mr W. G. Gibson of Dnm&ies, Vanessa 
antiopa, another butterfly of very uncertain appearance, eren where meet 
eommon, ii also a southern insect, bnt stray speoimen* hare occurred 
northward. Thus it haa been taken near Dmbam. In Scotland, the 
late Mr James Wilson mentions one taken near Beith in Ayrshire ; an- 
other was eanght in presence of Mr Small, preservei of animals and 
biida in Edinburgh, on the banks of the Canal between Qlaigow and 
Paisley ; and we have now to record a third specimen, taken near Jar- 
dine Hall, Domlriesshire, on 20th Angiut last. This is the large rariety, 
having the border surrounding the wings pale jellawieh-white. It ia in 
perfect condition, and could not have long escaped &om its obijiolis. 



Ow tonie Additiont to the Ktwwltdge of tht Oretaceoiu Roclct of India. 
By Thob. Oldbam, LL.D., F.R.S., M.R J.A., F.O.S., Ac, Superintendent 
of the Oeologieal Snrrey of India. — At the meeting af the A^tie Society 
for the month of May 1857, Mr Henry filanford and myself were |se- 
■ent, with the intention of laying before the Society a brief notice of ft 
very important discovery bearing on the geology of India which had not 
bng previously been made. This was the factof the occurrence of rocks of 
the cretaceous epoch in the western portion of the Nerbudda dlstriet. And 
the specimens Ulustrative of the intended communication were laid on 
the table. The attention of the meeting on that occasion having been 
fully occupied by other matters of interest and importance which came 
before it, time did not allow of this geological contmunioation being 
brought forward, and as both Mr Blanford and myself shortly after- 
wards lefl Calcutta, the subject was not again brought before the Society. 
I am, however, desirous of recalling these facts, from the i^omstance 
that the same discovery has subsequently been brought forward else- 
where, and I desire to place on record the fhcts of the case more fully 
than haa hitherto been done, that the friend whose zeal first led to the 
discovery may be rewarded by obtaining full merit for his intelligent re- 
All those who have given any attention to the study of Indian geology 
are aware, that previously to last year rocks of the cretaceous epoch were 
vnly known to occur in the south of the Indian Peninsula, filming a 
band, the limits of which were supposed to be near Trichinopoly on the 
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MOth, And nenr Pondieherry on the soTtb. Tbe trae relations of tbia 
band of ci«tsceon« locli liSTe nerer been AtUj inrei tigs ted, but a rerj 
beantifaUy pieseTTed and numerous saite of fotaih had been collected 
A«m them bj Meisra Eaj and Brooke Cunliffe, of the Madraa Civil 
Serrioe, whioh were preseiited to the Qeological Soeietj of liondon. The 
dmoription of these fosiils was undertaken hj the late Professor Edward 
FtH^es, and « moit valoable and instruetive memoir, fUlj illnttnited 
with excellent plates, was pahlished in the third part of the 7tlt Tol. of 
Q» Oeoli^cal Trtuiiaetioni, London. 

After giving a detailed description of the species fonnd, ProfesBor 
Forbes entered on a discuBeion of the inferences to be drawn from the 
Fauna thos re[a«s«nted. It must be borne in mind, that pravioosly to 
this publication, the occurrence of any rooks,— representatives of the creta- 
eeous epoch In India, — had often been denied, and that there was no fixed 
geological horicon to which such a new disooverj could be referred. Ths 
pbysical relations tff the rocks containing the fossils to any other recog- 
nised groups were auknown, and it was onlj from a discussion of the 
Wgank remains contained in them that anj jost inference as to their 
geologicftt age conld be attained. 

PrafesBor Forbes entered fnllj into this discussion, and, from a careflil 
analysis of aU the evidence, arrived at the conclusion, that all the beds 
from which fossilE had been obtained were parts or members of one and 
the same series, and that that series was equivalent to the cretaceous series 
of Europe ; the deposits at Trichinopolj and Verdachellum being pro- 
bably eqnivBlent to the npper greensand and gault divisions of that 
aeries ; the deposit near Pondicherry being equivalent to the Neocomien, 
or lower greensand. 

During a brief visit to Madras in the autumn of 1856 1 was indebted 
to the kindness of Mr Brooke Conliffe, one of the original labourers at 
these deposits, for a valoable collection of these fossils chiefly from the 
Utatur locality. This collection at once proved the correctness of the 
closing words of Professor Forbes' valuable paper, that " Verdachelloia 
and Trichinopoly will doubtless yield many more species than have yet 
been brought to Europe," for in it were many beautiful and well-marked 
forms previously undescribed. But it also showed conclusively, that a still ~ 
further and more careful research was requisite before it could be sapposed 
that anything like fair data had been obtained for arriving at trustworthy 
conclusions as to the true character of the Fauna of this period in 
BoDthem India. The relative abundance of species, and even of genera, 
seemed in many respects very different from that which the original col- 
lection gave, ajid it appeared probable that much of this differenoe in 
different localities was the result of a difference in depth of the sea at 
the time of deposit, and not of difference in time — a result not in accord- 
ance with the conclusions arrived at by Professor Forbes. 

Among the small collection presented by Brooke Cunliffe, Esq., not 
less than 93 speeies were distinguished. Of this large number only 33 
were known to Professor Forbes from the original collection ; leaving an 
addition to the Fauna known up to that time from these rooks of 60 
species. Without eiception, these 60 species all tended to confirm tho 
opinion of Forbes, that these rocks were of cretaceous age. A summary 
is given below of these additions generically, reserving the details of 
specific description until it is possible to prepare illuatrationi of tlw 
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fovil*. fiat ft group ta two mmj Iw roferred to, in iUtutntion of our 
. nmarki. Thni, taking the »6\er»l well marked Bections of tlie great 
genni '^mnictutM, among the lai^ Addition to the known catali^DS of 
•peciea which Mr Caulifie's collection haa giren, we have nose of the 
Fimbriati, an oolitic and cretaceous tection ; none of the Flexuoii, al»o 
a lower cretaceouB aectioa ; none of the Dentati, also lower cretaceous ; 
none of the Armati, an upper ooUtio lection ; none of the Losvigati ; while 
on the other hand, of the Crittati, a seotion ewcntioll; eretaceouB, we tind 
one ; of the Clyptiformi, alto a cretaceosi section, one ; of the Hetero- 
phylii five, and ati of the cretaceooi inbdiTicion of thia section ; of tbo 
Ligati, a group CMentiall/ eretaoeoiu, not les* than ten. 

Of I/aulilit$, a gonna having a larger doTelopment in the npper than 
in the lower bedi of the oretaoeon*, we hare three allied to other creta* 
oeoQS forma ; of Belemttiulla, oonfi ned to the upper portion of th$ creta- 
eeona group, one. AnA other iustanoes might be given. These will, 
howoTer, suffice to show, that a vast addition to the cretaceous Fauna of 
India still remains to be worked out. 

I would add, that Mr H. F. Blanftod, with other*, ia at present en- 
gaged in making out the relation of these tocks, and I coufidentlj anti- 
eipate, that mooh light will be thrown upon thft subject b^ the oarefiil 
examination of the Offlcera of the Geological Surrey in that d' ' ' ' 
Abttraet of FotMt from Vtatwnoar Trickmopoly. 
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Voluta, . 

Phasianella, . 
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Eehinodermata. 






Strombus, 


I 





Brissuj, . 
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Tomatella, . 
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Crustacea. 
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Cancer (?) . 
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Hamitet, 
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MoUtuca. {Aeephala.) 




TurriUtes, 
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Ammonites, 






Fecten, . 


2 





CriBtati, _ . 
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Ostrea, . 
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Grypheea, 
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Heterophylli, 
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Modiola, . 
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Belemnites, . 
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TTigonia. 
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Annelida. 
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Serpnla, . 
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Piicea. 






Natica, . 
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Odontaspie, . 
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TrochuB, 
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Otodus, . 
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Pleurotomarla, 


1 





Lamna, . 





I 



The above list refers solely to the collection of fossils preaeated. to 
tbe Geological Museum by Brooke Cunliffe, Esq. 

Nerlntdda Diitrict.—'DuTingths season of 1855-56, while engaged in 
the ezaminationof tbe Valley of the Nerbudda,Ihad the pleasure of meet- 
ing Captain B. H. Keatinge, Assistant Folitical Agent for Mewar, at 
^ I, Among other things, our oonveraation turned upon the coralline 
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IJmeibme, of wtiieh the uioieDt town otiimda^iaAbaea built. I took 
the opportimify of pointing oat tbe Mh w y w iiit«ie«t attaching to this 
limeitona in s geological yoU ff *Sbw, ud the ntter igaor&noe nndw 
which we n*ted jh 1o ila age «r reUtioiu. It hod been TeT7 ingenioiulf 
.ud iwmIIj i nftned bj Dr CarteT, in his oarefUly oompiled " Sum- 
^m^-tK the Oeologj' of India," that thi* lime«tone used at Mandoo had 
been derived ftom near Bang or Bagh, which inference I pointed oat 
to Captun Keatii^ in Di Carter'! paper, telling him at the ume time 
mj own impression, that it would prove to be not oolitic, a* prorisionallj 
■npposed bj Dr Carter, but of tbe nummnlitia age. I atrongl/ orged Cm- 
fais Keatinge to visit the localitj indicated, and to collect mj iiMW 
that night be found, feeling confident that it would jield a ikfa ingmtit 
of manj ttnu other than oorols. I felt sore that it «h -aalf lequiuta 
to point out to Uib -aaligbtened officer the JtdnMt^ the inqni^ ta <ia- 
cnre his lealons co-i^eiMto. -Wmr-^mm 1 ^Bmppoiuted. Jb s letter, 
dated November 4th, 18ff6, after rtating that he had baw tf Wff w itedfrwn 
getting out much «ooner, as he had intended, he aaja, — '* I itarted west, 
without, however, the leaat idea of where I was going to. I got out 
twenty miles to Eala Bowli all well. I aaMMted at a quarter to one p.m. 
to go to Cheera Khan, wbii^ Baaw aavaded well. It was distant eight, 
ten, five, fourteen caM,»7Mi pleased. Earlj in the afternoon I got it 
down to tbieeaa^ jHt«laa I rode until after dark, and it wa« still three 
■BKiMidiBjhMe cots now, 1 believe, at least I never get any nearer. , . . 
Itedbed to the BheeU about black stone, until I succeeded in making 

them say that I should find white, which consoled me much 

From the information I got I started the next morning in a south-west 
direction for Deola, on the Maan River. After going a coss I saw the 
limestone in the bed of a nullah, and in a coss more I was in the midst 
of it. Where I was (near -Deola) the limeitone lay In a ralley abont a 
mOe broad. North and south this country was all hilly, the top of the 
hills covered with trap ; and the bed of the Maan trap. I could make 
nothing of the general geological arrangement. In tbe valley the lime- 
stone was horizontal, on the hill tides it always seemed to slope down 
hill, but it may have been merely that the slabe had fallen one over the 
other. But the fact is, I had only two days to work in, and occupied 
them in collecting fossils. 

"Higher op at Surbaperce on the Maan, I thought I traced the fol- 
lowing sQCcession (ascending) : — A light green stone, metamorphic or vol' 
canic ; a soft sandstone, rery fine grained, and white ; compact limestone, 
tdoish white ; and then the coral limestone, the latter only containing 
corals. The eompsot fine limestone u found at intervals all over the 
jungle, and has been very largely osed for lime in the Maniloo days ; 
the old kilns are withont number. Now as to the fossils, I found them 
wherever an edge of stone lay over a convenient mud-bed to retain 
them ; and oh I the spear grass 1 1 &o. &e. The Elchinida [Xicnuter 
mranffmnum*) were in great plenty (the Bheels call them Paonohia, 
from their five marks), and what I suppose to be Ptcten S-costotus-t 
Plagiottoma sptnoswm and TerSnratula oetoplieala were numerona, the 
latter the most nnmeroos and in best preservation. There are a good 
many other liungs, too, yon will find in the box I have to day poated for 

• This Is a Brimu. fUkK. 
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70a. There are pieoai of • large, finelj marked Ethinui (Oidarit), and 
I have a half one of the iame lort, of which I tend 70a a akateh. I hare 
kept it to ihow th« natire* what I want on (ome future occasion. Ther^ 
is alio a rude imprewiou on a atone I have got, of a totj huge ihelli 
Baj' aiz inchei long.* 

" I have kept half Um fbaiik to fhov Mr Blackwell, bnt yon will find 
aome nice small ones wrapped aeparatelj in paper." 

On receipt of theie fonils they were at onca looked tQ, and it waa 
found that although lome of these ipeciGc diatinctiana were not oorrect, 
thej eotirel}' aupported the oonolniioni of Captun Keatinge ; and that 
hare to the Wett of Mhow and ludoie, ia a countrj where such was be- 
for« altogether unknown, tbere esiated extentive beds of the cietaceoua 
aeriea. The importance of thii fact, in ita bearing on all iSMoningB aa to 
the phjsical geogta:phj of the oountrj at former periods, will be obvious 
to everj one who baa contidereil snch questions, and its infioaace on the 
question of the still doubtful age of the rock* in the adjoining diateict 
was also great. Eagerly, therefore, I congratulated Captain Keatinge 
on his valuable disaoverj, and urged a further eipl^iration of the field. 
And I had the pleasure of hearing the result in the beginning of the 
year (Mar«h 1857). Captain Keatinge had, in company with Mr Black- 
well, Mineral Viewer to the Bombay government, reviaited the Baug 
distiict in the month of January, and bas favoured me with an extract 
from hit journal, which being b^ef, and full of interest, I give entire. 

ExtratU from Captain Keatinge'i JowiKil- — -lith Jatvaa/ry 1857, 
— From Mundlaiiir marched fifteen aiiles to Khul, where the Bombay 
and Agra road croaaet the Nerbudda. 

I51A.— Passed by Dhuimpooiee, and on to ToU«, a unall village w 
the jangle. 

\%ih. — ^Munawer, a iowu, on the Biver Maan ; west of the tgwn is « 
small temple in a field, some of the pieces of limestone of which it i> 
composed are a masa of shells, 

17<A. — To Dherree, a large village on the Ouiia river. All about 
Dherree the countrj is oomposed of a breccia of trap, with some lime- 
atone and sandstone pieces amongst it, some of them ate a little tolled, 
but the most are angular. From Mundlaisir to Dherree all the cogBti7 
is of trap, with no jungle, except a small babool tomb, and unintetestiug. 
. 18(A. — To Baug, the breccia continuing most of the way, 8eme 
three or four miles from Baug, sandstone is seen in the bed of a nallah, 
but the high land about is all trap. Abont two miles out of Bang the 
sandstone commences ; it it of a light pink coloqr, eii^ily broken Bp, and 
the plain ia covered with silicious sand from it ; in the bed of the stream 
we found pieces of black shak, which, on exposure to strong heat, bubble 
up into a slag, and on being \eix in a wood fite for some hours, torn 
light grey ; we could trace no vegetable impreisions in them. 

12th. — To see the iron ore first proceeded east of the town some 
four miles, and came to the last works which w^re oarried on some six- 
teen or twenty yeara ago. The ore lies in the body of a small hill, and 
has been most extensively quarried ; it ia a light yellow ore, like that of 
Nandia, near Burwah, and of Nanooot, but in far greater masses than 
any I h^ve seen at those places, and has been most extensively worked. 
The deepest mine we went into measured 48 feet fiom top to bottom. 
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trad waa aboat doable that vidth. Qnite close to the ore is a large hill 
of limestone, but so hard and deep blue that I was certain it hbb a trap, 
or metamorphio atone ; on burning, howeTer, it turned out a beautiful 
lime. Near the town are numbers of ^raall pits and bnrtowa, but no 
large mines like those to the east. 

SOtA. — Id the moraing went to see tlie caves, the fgores in them very 
fine and imposing, aa seen bf torchlight, and the situation verj lovelj ; 
the BsugoQ river seems to have no single fall, but a continued rapid 
descent ; tlie cliff in which the cavea are eituated conairts of a mais of 
sandstones of all coloura, sloping np to the north-east at a slight angle, and 
topped with a ver; hard and white friable limestone, in which we found 
some ehell impresaiona. About fire njiles from Bang, to the east of the 
Noonsee Eoad, is a quarry of white sandstone, an even-bedded and soft 
stone, which is still carried a long distance for building parposes. It 
seems to be near the bottom of the masa of sandstone. In the evening 
rode out towards Cheelilee and R^pooi, some fi re or siz miles. 

21s(. — This morning to the village of Auggur, ncrtlj-eaet of Bang, where 
iron has been very largely worked. Ore in great abundance ; ^Sto the 
hard grej limestone. All about Bang, east and west, is a bod of shales, 
which seem to be nearlj vertical, dipping to the south or sonth-weat at a 
yezy steep angle. The ore seems geneiallj to be in them. 

22d. — Rode out along the road to CheeUee, west of Baug, to the 
village of Mi^ra, about ten milet distant. At about six mUes, found 
trap covering sandstone, up to that the countrj having shown nearly 
alternately sandstones and limeitones. In the afternoon, leaving Mogra, 
we went nearly north to the village of Eharrwa, and from that east to 
Bang, seeing limestones and landBtonea all the way, exoept one hUl 
capped with trap. 

23d. — Left Bang by the same road as entered it from Dherree, bat 
struck off to the north-east from tiie second village ; soon got into the 
trap again, with sandstones under it. About half-way to Bulwarrie, in 
the Onrie Nulla, near the village of Khojakoa, found a considerable thick- 
ness of sandstones, dipping to the north, and thickly covered with trap. 
Near Bulwarrie saw some curious metamorphio rocks, looking rather like 
granite ; at Bulwarrie itself all seemed trap. 

2ith. — Marched to ILutchkonda. Up to half-way all seemed trap, 
but after that we got into the coral limestones, and continued through 
them to Eutchkonda, A good deal of Stone has been quarried in ft 
snperficial way at thia place, both to the north and east ; the quarried 
stone lies just under trap. In the evening rode east some four miles, to 
see a fall in the Kiver Maan ; the fall is near the village of Neemkbeis, 
and is caused by a barrier of trap ; the height from eighteen to twenty 
feet, according to the place it is taken from. A oonsiderable quantity of 
water was going over it in four streams. Between the fall and Kutch- 
konda, the river exposes a considerable thickness of ciystalline limestooei 
and shales in thin beda, dipping considerably to the north-east, and at 
Entchkonda is a gritty shale, used by the barbers of all Nimar as a 
honestone. 

i5th, — ViA Cbeerakhan (meaning " cnt-slone qoariy") to Deora. The 
fbrmer ia evidently the place from whence out-atone went to Mandoo, and 
is BO remembered traditionally. There are two small mosques in tiie 
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Mindoo ttjle, built bj the workmen of the oldea dajs. The qoaniea 
lie on O^ tope of low billa, uid have been qnanied along the topa in a 
Ikjer of about four or five feet, nowbere apparentlj deeper. The ro(± 
h ben not eoTered with trap. The emoimt of itone that has been 
qnarried i* very large. From CfaeeioUwn to Dean tba oonntr; is all 
ItaMitiB*. A aila cv two out of Deors, passed what appeared to be > 
fonil -tnafe «f » tea ^l^«i**»Mdj jnd >li_t hatf^^^Ma^a 
bed of thin shalea dipfdng to the iMr&. The ibaek Ti i iiiluiia a— w 
nearlj horizontaL At Deon found that the people had caUeoted a good 
many fonili. 

26th. — la the morning, for ReTeral hours, fossil hunting ; found some 
new onei, and saw a bank that appeared to eontun more, and in which 
Mtany were found in the evening. The fuieil bed is composed of a clay, 
Muailf yellow, with some red and white reinf in it, and with about a 
foot of compact limestone over it. The bed ii intersected by a stream, 
aad shows beat near the village of Odeypoor : near it is oIm a bed of 
very friable limestone, looking exactly like that over the caves at Bang, 
but containing Echini and some small shells. 

27th. — In the morning marched east, some six miles to the village of 
Pullowed, a deserted site on bigh ground near a small stream. The bed 
of the stream was all trap, but a nnmber of Echini were dbrttibeted in 
the gravel of its bed, showing that it must pass through a fossil deposit 
From tbenoe to Boccaneer, seoth six miles, and so into Mundluser." 

From these details it will be B^iiM^ that ta Captain Keatigfie alaae 
is due the m^it of having first distingaisbed ffaese Aissfls st ticMeeeM, 
and to him also belongs the merit of having most zealously, and nnder 
oonsiderable diffioalties, collected s very tolerable series of them. 

I have taken this opportunity of recording the facts above given, toon 
especially because, in the last number of the Journal of the Bombay 
Branch of the Royal Asiatic Society, there is a notice regarding some 
fossils from the same locality in which the discovery of these moat in- 
teresting fossils, and their identification as cretaceous, is not fully assigned 
to Captain Keatinga. And I desire to reclaim for that most active and 
enlightened officer the fullest award of credit which his exertions de* 
•erve, I do this the more anxiously also, because onexpected oiroum- 
stances hadpreventedourdoingsoat the earliest opportunity, as intended, 
10 long since as May last, the last of the fossils having only reached me 
a few days previously. 

I shall not here discuss the conclusions arrived at by Dr Carter in tbe 
notice referred to,* that these beds are truly Neoeomien, beoause I thinlt 
we have not any sufficient data to reason upon. I feel confident that 
the hasty reference of any group of rooks, to some acknowledged Euro- 
pean lubdivifion, based upon the occurrence of three or four ill-pneservsd 
and ill-identified fossils, is both unphiloaophical and injurious. Tbe 
evidence here is- abundantly good to say that these rodts represent tb« 
OTetaceoos.era, but altogether insnfiScient to enable one to refer them to 
any subdivision of that great series. 

Reserving, as before, the detailed specific description of these fiwsils, 
a generie summary is here given of the number, &e. :— 

* Joamal of Bombay Adsttc Society, No. XX., July 18B7, page 631. 
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Bnwanary dfFottiU eoUeeted at Baug by Oapti 
Spcoici. 
altintt, . 4 or S 



£chmDS (epeciea} 
BrUsns, . . . 2 or 

GyphoeomA, 
Molhuca — 

Acepbala PhQladomya, 

Cudium, .... 
„ altwn. Sow; hil- 
lanvm, ot very dosely 
allied, and two others. 

Modiola, .... 
Mjtilns, 



Keatinge. 

Speoiw. 
Mjtilm typicna (Forbei) 
Pecten (Janioa) . 8 

P. (5-costaiut, coDunon) — 
Plicatula, . 
Inoceramue, 



Terebratula, 
Oasteropoda — 
Rhyncouella, 



Ntttici 



TurritelU, 
CerithiuiD, 
Triton, . 
Voluta, . 
Cephalopoda — 

AmmoniteB of tho Bhofo- 
magentis Bectlon, . 



1 



I had hoped to have procured daring the paat sniutner an extended 
•eries of fouila from this localitj, with a view of baTing it thoniaghlj 
examined. Mr William Theobald, junior, waa deputed to remain in that 
district, after his field-work of last season had been concluded in the 
Nerbodda Vallej. fint the very disturbed state of all the eountry in 
that neighbonrhood has rendered it impossible to carry out these Tiowa. 
Hr Theobald, aRer considerable risk, has escaped onhurt, but the ex- 
amination of the B^h country must be deferred to a more favouiable 
a^wrtonity. 

I would merely add, that a brief notice of the diicorery of the fossils 
was. communicated to the Madias Literary Society, on February 12, 
1857, and published in their Journal, No. 2, New Series ; and also, that 
I took the opportunity of a brief communication on some points of Indian 
geology, made to the British Association for the Advancement of Science, 
at their meeting in Dublin during tbe past year, to place on record th« 
elaime of Captain Keatinge as the first who had made out these fossils.* 



MonographU det PieidU. — Mon. Alfred Malherbe, so well known to 
omithiJogistB by the attention he has deroted to the family of tbe Pieidta 
or Woodpeektrt, proposes now to publish, as the sum of his labours, 
a monograph of the woodpeokers and their allies — " Moncgraphie dtt 
Pieidit (Pies, I^mmnes, Torcols, aiasi que lea genres modemes corapria 
•ous les aneiennes denominations) on I'Histoire Naturalle G^nSrsJe et 
Particuli^re do eea oiaeaux zygodac^les." The work will be completed 
ru twenty-five livraisons folio, each containing five plates, with text. It 
will form two parts or volumes. The first will comprehend the general 
history of the group — viz., manners and habits, physiology, anatomy, 
diangec of plumage, geographical distribution, &o., and will be illna- 
tmted by wood-cuts. The second part will contain 'figures and detailed 
description of all the species, with their synonyms and other references. 



MetMTciogieal Society of Scotland. — This important sooiety will now 

* A gauerml slstch of tbs dlstriEts already viiitad by the Geolo^ctl Borvsy 
nf India was rapnbliihed in the Ediobur^ Kew PhiloH^hicsl Journal, Ho, 
XII., New Swiss, page 8-20. 
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b« oonatituted. At a general meeting held Iftteljr in Bdinba^h, tbe re- 
oent negotutioni with goTeniment were explained to itt eubecriben and 
other* intsreited in its luocen ; and although support bf means of s 
grant of monej- had not been obtained, the value of the society is reoog- 
nised, and the reduction of the observations, and some other details, will 
be placed under tbe charge of Frofesaor Fiaizi Smyth, the Aitronomer- 
Royal for Scotland, who has snggested the following arrangements with 
the Society, to enable him to carry out the important duties about to be 
auigned to him by Her Majesty's Ooremment. In other rejects the 
Society will continue quite independent ; and when thus relieved of the 
ezpente of furnishing retiims to the Registrar- General, will be enabled 
to devote more of it* time and funds in pursuing tbe higher otijecta of 
meteorological icience. The extent to which theie may be carried out 
will depend on the general support received. The Society's observations 
will be published annually for the use of members, and will also be sold 
to the public. 

Professor P, Smyth's prop^d arrangement*. — " Itt, The Society will 
carry on meteorological observation*, as heretofore, at its own stations, 
and throDgh its own observers. 2d. These observations will be registered 
on schedule* issued by the Society's secretary, each schedule containing a 
month's observations. 3d. The scbednlea, immediately on the expiration 
of the month, will be transmitted by post to the Society's secretary in 
Edinburgh, by whom they are to be banded over to the ABtronomer- 
RoyaL Thoee from tbe town* of Qreenoek, Glasgow, Perth, Edinburgh, 
Dundee, and Aberdeen are to be delivered to tbe Astronomer-Boyal, as 
nearly as possible, within three days, and from other station*, as nearly 
as possible within seven days after the expiry of each month, ith. Tba 
observations, so soon as received by the Astronomer- Royal, are, under 
his direction*, and at the expense of Government, to be classified accord* 
ing to districts, and bo reduced and corrected, in order that an abstract 
may be prepared, also under his directions, for the Registrar-Oeneral, 
and be transmitted to him at the proper time. 5th. The Registrar- 
General will publish the abstract of the observations so prepared for h'Ti ] 
with his monthly and quarterly return* of births, marriages, death*, and 
disease*. 6th. The monthly schedules of observations, with the reductions 
and corrections made thereon, are to be carefully preserred at the Ob- 
servatory, with the privilege to any of the Society's office-bearers of con- 
sulting them there, and of borrowing them for a period not exceeding a 
month at a time, on the written order of the Society'* leoretary, who will 
be responeible for their safety till returned to the Observatory. 7th. 
The Astronomer-Royal, in the event of bis discovering or believing that 
tbe observations in the schedules from any of the Society's stations hare 
not been truly made, or have not been faithfully recorded, will have the 
privilege of communicating on the subject with the Society's secretary, 
stating at the same time the grounds of hi* belief; and in tbe event of 
nothing being done either to apply a remedy, or to satisfy the Astro- 
nomer-Boyal of the tmetworthines* of the obBervations, it *hall be com- 
petent to the Astronomer-Royal, after two months' previous notice of his 
intention, given to tbe secretary of the Society, to omit from his com- 
putations for the Registrar-General the observations made at that's tation." 

fiome Experimaitt on Sonorous Flatna, aith Betnarla en the IVi- 
mory Soarce of their Vibration. By Professor William B. Roobu. — 
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The pntdoction of a mnucol toimd bj a tmall fiune of hydrogen gna 
bnming withm a tube has long been one of the moat f&miliar of lectiiT»- 
loam eipemnents. Professor Faradaj, earlj in hii marrellouB career of 
diccoTOiy, showed that this musical vibration was not confined to by- 
dn^;en, but conld be produced with flames of carbonic oxide, defiant and 
common illuminating gas, as well as seToral other gases and vapours ; 
tad he was the firat to give a philosophical theory of the sound, by ren- 
dering it probable that, in the conditions of the experiment, the flame te- 
■olred itself into a series of little ezploeions, which, suooeeding each other 
at rer; small and equal interTals, gave rise to regular and therefore 
musical vibrations in the tube. This theory, aflerwards confirmed by 
an experiment of Professor Wheatstone, in which, with his weU-known 
nvolving mirror, he rendered visible the intermitting combustion of the 
ringing flame, has lately received a further illustration frinn Professor 
Tyndal'a ingenious arrangement for observing the suecossive images of 
the flame as reflected npon a screen. 

The recent beautiful experiments of Coont Schaffgotsch and Professor 
Tyndal, proving that in certain conditions the flame is stnugly im- 
pressible by external sounds, have given a new and unexpected interest 
to the subject, as is well shown in the curious observations of Professor 
Leconte in the January ntunber of the " American Journal of Science ;" 
and I need hardly add, that they have also prompted the experiments 
and refleetions embodied in the present paper. In presenting these, I 
shall follow the order in which the experiments were made, and from 
time to time commnaicated to the Bostcm Natural History Society and 
the AmeriOan Academy during the past winter.* 

1, Producti<m o/Matical Sounds by Ftatnet eecapingfrom Wtclit or 
WWe-Qcmte. — Early in these experiments I found that the nanal absence 
of the s<aiorouB effect in the case of lamps or candles burned under the 
same conditions as the gas, is not due, as might be supposed, to a me- 
chanieal interference of the wide with the vibrating motion. WidiB of 
cotton thread and of asbestus introduced info a jet-pipe of coal-gas one- 
tenth of an inch in diameter, do not prevent the tinging even when they 
[soject far into the flame, and unless spread out raggedly at the sides, 
do not greatly impair the purity of the tone. Indeed, the difficulty of 
obtuning continuous musical sounds from a common flame with a wick 
would seem to be due rather to the nature of the ocoubustible matter, 
which, reqniring a very large supply of air to produce the explosions, and 
evolving too little heat in combustion, is liable to be extinguished before 
the musical sound is developed. 

By using a small alcohol lamp, with a wich-tube about five inches 
high and tmo-fifth of an inch in diameter, I have succeeded in obtaining 
a vary pure mosical tone, when the blue and low flame was int^noad 
into a resonant tube five or six feet long. The effect occurs only at a 
particnlar stage of the flame, and depends on bo nice an adjustment be- 
tween this and the tube aa t« make its repetition difficult and uncertain. 
With snlphuric ether the same arrangement is more frequently sneceaaful, 
bnt even this furnishes only capricious results. 

To obtain an ether flame which wiU readily assume the sonorous state, 

* Hy urlier eiperimeati and the Nnsral theory of tba vibratkui, a> ex- 
plained towards the close of this article, wer« presented at a maaUag of Che 
Warren Clob late in Deoember. 
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I nw * Immp aaaautiiig gf % glut tabe about eight inohM long and ono- 
fiMrtli incli in diuneter, open below, And drawn tomewhAt blondj to n 
■mall aperture at top. Into this tome looee cotton twine or thread of 
Mbeitni U introduced lo u to terminate mt or very near the pointed 
opening. The tube ia then half filled with aulpburie ether, the latter 
end eloaed with a tight oork, and the little ether lamp fixed upright in 
tbe centre of a wooden block. On applying a. light to the apex, the 
ethereal Taponr bums in a iteadjr jat, which, with proper tubes, enablei 
na ceadil;^ to repeat moat of the experimenta on the ainging flame. This 
aimple apparatuB aota freel; at ordinary temperataree, and tnaj be used 
from time to time for leTeral daja without replenishing. 

Finding that the ordinary eolid wick gave auch unaatiafaotorj reaulta, 
eren with an ether Same, it occurred to roe that a hollow wiok, bj- ita 
Isiger expoenre to the aix, would be more favourable to the farmatioa of 
the esploaive mixture, and therefore to the produetion of the aonnd. 
Thia, on trial, proved to be the fact B/ udng hollow vricii, and reso- 
lUUit tubei but aligfatly exceeding them in diameter, I was able to obtain 
the musical effect with the flames of sulphuric ether, common alcohol, 
and the mixture of the latter with spirita of turpentine, which is Icnown 
in this oountij as bnming flnid ; and bj employing on iron tube at a high 
temperature with such a hollow wick, I have obtained, though leas per- 
fectly, a musical note from the flame of spermaceti oil. 

These leantta may be readily obtained with the flame of the small cir- 
onlar wick-lamp now in use for burning the mixture of aleohol and tur- 
pentine. In thit form of lamp, the wick-tube rises about two-and-a-half 
inches above the reservoir, and an external moveable tube is provided, 
wbioh, being raised or lowered, serves to vary the depth of the wiok en 
tbe outside, and to adjust the fiame with great nicety. This append^;e 
ia important also as a means of giving the exterior of the wick a smooth 
oatline, and securing an eyen action of the converging streams of air on 
the flame. The body of the lamp should be removed from ita pedestal, 
and placed on a ring-snpport to secure a free current of ur upward 
through the eentral wick-tobe. 

Aa the effect in these experiments depends upon the aocesa to the 
flame of a eomnt of air of definite amount and velocity, and in a proper 
direetion, it ie nocesMTy to adjust the height of the flame and ita position 
witbin the resonant tube to the dimensiona of the latter. With a tube 
two feet long, the flame should be short, and p1ac«d so that its base may 
be about on a level with the lower edge of the tube. With one five or 
■ix feet in length, we must use a higher flame, and depress the tuba an 
inch er more bekiw its base. When thia is done, the flame will be teen 
to oontraot and lose much of ita brilliancy, at tbe same time ^ving forth 
a musical tone, which, with a little care in holding the tube, may be kept 
quite smooth and continuous. Aa a more precise ^uide to those who 
may wish to repeat this experiment, it is proper to mention, that tbe 
lamp above referred to has a sliding tube of about nine-tenths of an inch 
in diameter and an inner tube of nearly five-tenths, and that the reso- 
nant tubea heat adapted to it are from twelve to fifteen-tenths of an inch 
in diameter, and from eighteen inches to aix feet long. With these ar- 
rangements, an alcohol ukk-fiame afford* a clear nmtieal townd mih 
tu much eertatnty and eate a$ an Argand gat-flame. 

Those who are ftmiliar with anoh experiment* «re aware that, by thi 
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ordioarj pTooedure, a balky Same of Ulnminatiiig gu oumot be made to 
SMome the soDoioua state. Yet, as might be expected, wben euoh a jet 
if mingled with ■ safiQcient proportioa of common air, it doea not fail, 
with a aaiUble resoDaot tube, to yield a powerfol muiical tane. To 
bring aboot this resnlt, the air maj be applied as a current to the Burfaoa 
of the Bame, or it may be mixed with the gas below the place at which 
the comboetion begina. As the effects of the former procesa will be 
ebown nnder a Hubsequent head, I will confine myaelf to an exemplifio»< 
tion of the latter as presented in the Bonorou* character of the large flame 
of mixed air and coal-gas ibnned on top of a wire-gaoio bonier when 
properly adjusted. In the ordinary arrangemeiit of locb bnmen, the 
proportion of air which beoomea mingled with the gas before passing 
through the meshes of the gauze to form the flame, is quite insufficient 
to bring it to the stato of an es{dosiTe mixture. By perforating th« 
sidea of the chamber beneath the gauEO with numerona openinga, and 
allowing also a wide entrance for the air bel9W, we provide an efficient 
means for admitting a large volume of air, and for thoroughly mingling 
it with the gas. 

The effect of soch on airaogement is strikingly seen in the powerful 
aonorona TJbrations first noticed by Mr W. F. Shaw of this city while 
experimenting with the v/irt'gauze bwmeri which he uses in hia gsa- 
atoves. On inverting one of these burners over the jet so as to bring 
the poibrated cylinder below, and the continooos metij tube above, the 
di^hiwn of gauze, he found that the flame, when duly adjusted, gave 
rise to a very loud continuous muaical sound, which could be changed in 
pitch and strength by the addition of other pipes above. With a la^;e 
volume of flame, the tone, as 1 have repeatedly experienced, becomes 
pwn&Ily intense, as indeed it should be, considering the energy of each 
of the successive ezjdosions by which it is maintained. It may perhaps 
be ouppoaed that the powerful current drawn upward intor the tube by 
tlte heating action of so large a flame would, by its direct mechanical 
agency, contribute laigely to the production of the sound. This, how- 
ever, is shown not to be the case, by the nacesaity of a apecial adjust- 
ment of the supply of gas, and the cessation of the aouod when the 
quantity is much increased. 

2. The Sonorous State mag he Induced by giving a Rapid Motion to 
the Flame. — When a jet of burning ooal-gaa ia introduced into the reso- 
nant tube in a position in which it does not aing spontaneooaly, ne may 
cause it to commence its musical performance by simply vibrattttg tlte 
jet pipe TOf idly from ride to tide. In this experiment, the pipe should 
be povered with soft buckskin for two or three inches near its upper end, 
to prevent the sharp jarring sound caused by its striking the glass. 
This movement of the jet ia so efficient in bringing on the sonorous 
state, that it will compel the flame to sing even in a tube in which it 
would not do so spontaneonaly in any position in which we could place 
it. Indeed, it will often excite the mnaioal vibrations in oaaes where, 
from the misuitable proportiona between the tube and flame, the ex- 
ternal sounds used in Schaffgotach's and Tyndal's experiment* entirely 
foil to bring on the sonorous state. 

An arrangement which I have found well suited for this experiment 
eonaists of a jet-pipe, about ten inches long, with an apertun above of 
^ih of an inch in diameter. It is attached to the metal gaa-stand be- 



fbyCoOglc 



304 Scientific InUUigence. 

OMtli by > pieoe of nther ititf nleuiiMd tube, of whieh about one inrfi 
of the middle portion ii fnp to vibrato. Tbe motion it giren b/ »pplj- 
iog tbe fingen to the upper part of the elattio tube, and may eaaily be 
Taried in ipoed and restnotad in diataooe aa we deaire. 

Altboogh the tinging ii indooed more promptlj when we allow tbe 
jet-pipe in ita ribratiDni to atrike the aides of the tube, tiiia aetion is not 
at all necemarj to the effect, for we obtun the aame result when the pipe 
is merely shaken to and fro within such limit* aa to preTent ita touching 
the glass. Tbe effeet here described is so atriking and beautiful, that 
when flnt ohaerred it cannot fail to ezdte surpTiae, espeeiallj if, from 
jveTioos tiialB, we hare found that the flame refuses either to sing spoo- 
taneooal; ot nnder the action of external sounds. 

So far as tbe impulse of the jet-pipe against the aides of the tube is 
influential ia exciting the sound, we must aaoribe ita aetien to the feeble 
muueal resonanee prodaoed bj it within tbe tube, whioh, although oMn- 
posed of seTend sonnds, mfj alwaja be obaerved to inolude the fnnda- 
mental note of the tube. This action is therefore like that of a oniaos 
noto sounded bj the Toiee or an external instrument, or that of any other 
meehanicsl agency giving rise to a vibration of tbe induded column of 
air. But tbe other and far more remarkable effect, the excitement of the 
musical condition in the flame by simply moving it to and fro witbout 
striking the tube, cannot be thns explained, ainee tbe gentle impulses 
given to the air by the ribiating pipe prodnce no audible effect, and 
would seem quit« inadequate to excite in the oelumu any but tbe vcFy 
feebleat vibration. Admitting, however, that these extremely faint vi- 
brations of the air may coutribuls aomewhat to the result, it can hardly 
be doubted that the main iuflaence by which the movement of tbe jet 
produces the effect in question ia by causing so rapid a mixture of the 
adjoining ur with the gaa, that the latter, befoi« being inflamed, is 
broogbt into a condition to produce iboae email explosioDS whieh, by 
their quick saccesaion, give origin to tbe sound. The effect of motion in 
bringing about this explosive condition of tbe flame ia well exemplified 
by the folkiwing ftiperiment : — 

Fastening a jet-pipe, some twelve inches in length, into tbe end of 
tbe long flexible tube through which tbe gas is supplied, and holding it 
erect by a point a Kttle below the insertion, so tliat we can readily cause 
it to vibrate, we ignite the gas, and adjust it to form a slender flame 
about an inch long. If now the flame be moved from aide to side 
ttirough a distance of five or six inches at a moderately rapid rate, it 
will assume, according to a well-known visnal law, the appearance of a 
continuous arch oi whitiah light, Tetaining at tbe extremities tbe wbols 
height of the stationary flame, but growing narrower from either side 
towards the middle. In these cMiditions tbe flame ia tatirthf netaeitm. 
Aa we gradually increase the speed of the vibrations, the ar^, at a 
certain velocity, suddenly breaks in the middle, where a faint blnish 
flame takes tbe plaue of tbe usual whitish light, and at the same instant 
a tharp noi«« it htard, due to tbe inflammatioB of tbe explosive mixture 
at this part of the vibration. It is hardly necessary to aay that, aa the 
vibration ia quickest at the midway point, coming to a pause at each end 
of the arcb, tbe gas becomes more largely mixed with air at tbe midfle 
than towards tbe extremities of the motion, and is therefore at this point 
earliest reduced to tbe state of an exptoaive mixture. 
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e the valoiMtf of the vibrations, the sonoTOiia put of the 
BToh exteada towards the enda until the path of the Same presents the 
Mpect of a narrow bluish band irregularlj serrated at top, and flanked at 
the extremities b/ a tall flame of the uaual whitish colour. As might be 
expected, when the jet is revolved rapidlj in a circle, the wbite light en- 
tirclj disappears, and the ring of bluish flame which results gives fbrth a 
continuous but not diatiactly musical sound. When made in a dark 
room, these simple experiments were found to be unexpectedly interesting 
and besutifnl. 

The sound faiDiliatly observed when a flame of anj kind is blown 
upon, and especiall/ when the air is farced into and through the flame, 
as in the case of the jet of a blow.pipe, was long ago referred by Faraday 
to the combustion of an explosive mixtnre formed by the air and burning 
matter. The sound produced by a blazing fire of wood or bituminous 
coal, contrasted with the silence of a flameless maas of ignited anthracite, 
is an obvious illustration of the same principle. But llie experiments 
above described show the operation of this law under conditions which 
enable os tnore satisfactorily to nark the origin of the sound, and the 
gradationa by which it accompsniea the formation of the explosive 
mixlore. 

3. The tonoFous tiate may be induced by eauiing an additional 
mpply of air to pa$$ up the resonant tube. — As in the above cases, the 
action was mainly traceable to the more rapid mingling of the atmos- 
pheric air with the flame, it was natural to conclude that a like effect 
would t>e produced by passing a current of air upward through the tube ; 
and on tri^ this anticipation was strikingly verified. In order that the 
current may be evenly distributed, it is convenient to employ an ai^and 
burner, having the supply pipe at the side, and the central opening en- 
tirely free, BO tbat the jet-pipe may rite through the centre, and the bumei 
be adjusted to the proper distance beiow the flame and the bottom of , 
the glass tube. The air conveyed to the argand homer through a flexible 
pipe may be supplied either from the lungs of the operator, or Jrom an 
adjacent gasometer. In most cases the action of the current is more 
easily managed when the apertures from which it flows are some two or 
three inches below tbe bottom of the resonant gloss tube. 

With this arrangement, and a proper graduation of the current of air 
impelled into the tube, wc can cause the flame to sing when the other 
methods above described have failed to produce aoy effect. When the 
flame is not far from the position in which it would spontaneously sing, 
the lightett bnathing through the argand pipe is gu^^ent to bring it 
to the totinding stale, and to maintain a clear smooth tone. Even when 
the flame is large, and otherwise not readily susceptible of the sonorous 
octitMi, a stronger current of air applied nearer to tbe bottom of tbe re- 
Bonant tube will rarely fail to bring on the musical vibrations. 

In adjusting the argand jet-pipe to the most suitable position for this 
effect, we should be guided by the other conditions of the experiment. 
When the resonant tube is of moderate size, for example, three fourtha 
of an inch or an inch in diameter, and the flame not greatly larger than 
is luited to spontaneous singing ; in other words, when only a small 
additional supply of air is required for tbe effect, tbe current will be 
found more manageable if made to ascend from a distance of two or 
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three uuAea beloir the month ot the tube. Uawg & mneh lugei flame 
in the wuoe tube, we miut of oonrae kpplf a itronger eurrent to mpplj 
the reqaisite aniount of ftir, And mint therefore bring the sir-jet dou 
to the opening of the tabe ftt the eune time that we Angment the foroe 
of the biHt. With a tube of glsas five feet long and two and a half 
inche* in diameter, and a gtt flame two inohei high, proceeding from an 
apertnre of ^th of an inch, I Snd it be*t to bring the argand jet a little 
within the tube. Then bj a gradnallj increaiing blast I eoon bring the 
flame to the lonoTOm state, and obtain a deep and powerful organ-tone. 

In most cawB the efl^eet abore deacribed can be produced in a simpler 
but leM tatisfaetorj manner hf using, instead of the argand burner to 
conduct the current of air, a ooromon glass tube bent suitablf, and held 
near the jet-pipe below or just within the opening of the resonant 
tube. 

To show that the mechanical action of the air upon the lower edge of 
the inner eur&ce of the tube has no direct eilM in prodnoing the mnsical 
tone, it it onlf neoessarj to repeat the experiment after estingaiahing 
the flame, when it will be seen that the current of air alone gives rise 
to no decided sonnd. 

The efiect of a due admixture of air in bringingon tlie sonoroos state, 
ii ttiU more (trikingl; exhibited when we use a concentric jet-pipe, in 
wbich the current of air fs blown through a central aperture in the midst 
of an annular stream of gas. With such an arrangement, and a {ffoper 
force of blast from the lungs or a gasometer, we maj reduce a silent flame 
two or three inches in height to a short blue sonorous jet, which, with s 
snitable endosing tnbe, will give rise to a sound of great volume and 
^ intensity. Using the larger tube (five feet bj two and a half indies) 
before mentioned, I find it eas; in this way to produce a tone of almost 
deafening loudness, or one of great smoothness and puritj, bj increasing 
or lessening the tupplj of gas and of air. 

The preceding obserratioos. agree with those of other experimenters 
in favouring the conclusion that flamee of every kind are cojMble of ttc- 
eiting sonorous vibrationt, provided the air and combustible gases or 
vapours are I»vaght together in snoh proportions as to form an explosive 
mixtuTO i and they therefore confirm the explanation of Faradaj, which 
refers the musical sounds produced in such oases to a rapid and uniform 
•neoeasion of small explosions, 

4. The intermiesions of the »nging fia<me are tnade viiible by giving 
it a rapid vtbrativij or revolving, motion. — The intermitting character 
of the combustion in a singing flame has been beantifbllj shown bj Pro- 
fessor Tjndal, by causing the light of the flame to fall upon a revolving 
mirror, from which it is reflected, so as to form a series of images on a 
distant screen. A similar resolution of the flame into successive explo- 
sions is more simply exhibited by moving it rapidly to and fro, or better 
still, by giving it a steady revolving motion within the tube. In using 
the former method, the jet- pipe attached to the common gas-stand by » 
short piece of flexible hose, may be passed tfarough a ring so placed as to 
restrict the vibrations to a range less than the diameter of the tube. A 
sufficienlly regular movement may then be given by the hand. If now 
¥re adjust the flame in the tube, so that it will not begin to sing fer soms 
time after the vibration has commenced, or until the tube 4s farther 
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l4#ered, we obsei-ve at 4nt merely the oontintiouB band of ligbt due to 
tbe permaDeiice of the y'ltaal irapresalon, but bb soon u the singing com- 
tMnces, till* band beuomoi waved or ieirated at top, and, 'with a praper 
Telocity, dividei into nearly separate rolumns of flame with obBCUre apACefc 
between. 

The effeOt is boweret far mote striking when thejtatne if made to re- 
volve at a uniform rate in the Ivbe. In this case ho long as it remaina 
silent it presents the appearance ff a hollow cylinder or sbort tobe Of 
whitish Ugbt, bnt the moment that the singing begins, the cylinder Ba- 
samea a toothed form on the top resembling a briUiant crown, and divicUi 
ittelfintQ a number of narrow luminous columns separated by bandl 
nearly or quite deprived of light. As might be espected, the number 
of these subdivisions, with a given rate of rotation. Is greater in a short 
tabe than in a long one, end is greater when the tube is yielding one of 
itH harmonic notea than when giving its ftindamental souiid. In the 
ssme tnbe the nnmber of sabdivisions diminishes as we increase the ve- 
locitf of rotation, a leas namber of vibrations or explosions in this case 
corresponding to one revolntion of the ]et. 

To render the effect visible at a distance it is of oonrse necessary to 
use a large tnbe and flame. It Is, hottever, beantifdlly distinct when the 
tube is some sUc feet long by one and a half inches in diameter, ahd the 
flame three-foTirths of an inch in height. The mechanism employed to 
give rotation to the jet consists of a grooved wheel connected by a batid 
with a small pulley. Into the latter the supply-pipe enters from below 
by a smooth gas-tight joint, which allows the pnlley freely to revolve. 
The jet- pipe Seonred to the middle of the upper face of the pulley tapers 
to the e*tremity, and rising to the height of sii or eight inches, is 
elbowed near the top so as to ^ve the flame when revolping an orbit of 
■bout an inch in diameter. To secure the pix>e more firmly in its up- 
right position, it is Diade to past near its base through a narrow gallows 
of brwB, In which ft turns freely. This has two little cushions of buck- 
skin glned on the top, foc the convenience of sopporting the larger tubes' 
doriiig the oiperiment. 

In making this experiment it will be remarked, that although in the 
flrtt Instance the rotation of the flame often serves td excite the vibration, 
an increase of velocity weakens the force of the sound, and a very high 
speed actnally annuls it, the flame at the same time resuming its nonlial 
aifipeanuice of continuity. This eflbct is not due, as might be supposed, 
to the air carried round by the revolving motion obstructing the full 
anpply of oxygen to (ho flame, for I have found that it is not perceptibly 
inoreaaedby attaching a disc of card to therevolvingarmof the jet- pipe ; 
and, moreover, I have observed that a small singing flame, after being 
silenced by very rapid rotation, shows throughout its circuit Che blue 
oirfumn due to S fbU admixture of air. More probably the cause of thia 
weakening and deatruelion of the sound should be sought for in the me- 
chanical interferenee of the successive pulses due to explosions at widely 
•Aparated points is the orbit of the flame ; bnt further observations are 
needed deariy to explain the effect. 

Aa in the explosive state the flame has extremely little illutmnating 
power, we must conclnde that, in the above as well as the following ei- 
perlm«nt«, the obMure Intervals mark the periods of explosion, and the 

u 2 
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bright OHM th« periodg in which the gas tmms in the (adbvj w^ wkh 
ft luminoui white fame. 

&. Th» inf irmiutont of the tinging Jiamt are made apparent by s 
movittg object whieh it illitmiitaU*, While the eiperimeut ftbove de- 
Kiibed ia in progreta, the appearance of the horizontal aim of the jet- 
pipe affiwda iiieideiit»Uj a pt«ttj proof of the intermittence of the Eiug- 
ing flame. Aa tha racuirsDce of the bright flame between the buccessin 
exploiioiu makes this part of the pipe stronglj viaible, it BSBoiBeB the 
aspect of a munber of ipoke* eoireiponding to the aubdivisions of the 
erown of flame ; and if, to vaij the eflect, we blacken the horixontal arm, 
«nd fasten near its enter end, or where it assumes the vertical directioa, 
ft brilliant bead of glass or metal, we are presented with a circle of itan^ 
points, each of which, hj a proper ft4jaitment of the motion, appears to 
be at rest. 

The following proof of the intermitting nature of the singing flame, 
■nggeited by the efllecta just described, is at once so simiile and so 
readilj seen at a distance, as perhaps to merit a place among nseftil 
leotore-Toom illostrmtions. In this experiment the jet-pipe bearing the 
flame is held at rest in the tube, and tbe Teqnired effect is produced b; 
reoeivlng the light on a ciicular diao of thick pasteboard or of metal 
tome six inches in diameter, supported near the tube on a horlxontal 
axis, around which it may be TeTolved hy the impulse of the hand. The 
&ce of the disc next the tube, coloured of a dead black with paiOt or a 
oorering of cloth, should hare a narrow strip of white paper &stened 
upon it in a radial direction, or a small circnlax bit of the same placed 
near the edge. If both faces are used alternately, we may affix the 
white bar to one and the dot to the other. On bringing tiie six-feet 
tnbe down over the flame, and giving rapid motion to the disc, we re- 
nuu-k that so long aa the flame continues silent the bar or dot ia quite 
inrisible, but as aoon aa the sound oommences, tbe black disc becomes 
dirersified by a series of whitish images of one or other of these objects 
ftTTanged at equal intervals around the central point. It is soaroelj ne- 
cessary to say, that the number of these images, as well as their appa- 
rent motion and rest, will depend on the time of rotation aa compiled 
with tbe intervalof the explosions of the flame. Sbouldithappen that the 
period of one revolution of the wheel is precisely that of a certain number 
of the eiploBioni, neither more nor less, or that of any multiple or sub- 
multiple of this number, the images of the bar or. dot will continue in 
each successive rotfttion to present themselves at the same paints, but 
should such a relation not subEtat, these images will be seen to ^ift 
their places on the disc, sometimes appearing to advance and at others 
to retreat. 

6. On the prijnary taurce of the vibration of tinging fiamet. — The 
pieeeding experiments, taken in connection with those of Faraday, 
Wheatitone, Tyndal, and others, afibrd conclusive proof that the tm- 
mediate eaute of those vibrations is to be found in the periodically ex- 
plosive combuition of the gas. But the important inquiry still remaina, 
wh^iee ariiet thi» periodicity, why, instead of being unitinmly continn- 
ouB, Is the combustion of the singing flame regularly intermitting in its 
character? 

In seeking to account for this peculiarity of the combuation, we are ftt 
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oaoe led to inqaire wltether it mmj not originate in a vibrKforj motion 
proper to the jet of gaa, independent of iti burning. Even were we no- 
provided with direct proof of iueh vibrator^ motion in jet« of air, we 
mJfjbt, with some probabilitj, infer its existence from the gimiliritj of 
(tfects produeed on the flimes and on water jets bj external sounds ; and 
this is the oonrse of arf^ment nsed in the interesting paper of Profemor 
Lo Conte. published in a late number of the " American Jonmal of 
ficienoa." But happily we are not left to the guidance of analogies or 
l^usible conjectures in deciding this matter. Some ezperimenta of 
Savart,* and more recentlj the elaboiata researches of Masaon'f' and 
SoDdtiansa,^ hare famished abundant positive evidence of the ribratorj- 
movement of jetH of air flowing through small apertures. As these im- 
portant results appear to have escaped the attention of Professor Le Conte 
■od other late writers on sonorous flames, a particular reference to them 
may be useful in this place. 

Felix Savart, as is well knomi, demonstrated the existence of vibra- 
tions in liquid jets, traoed tbem to their source near or at the aperture, 
and showed that they were not onlj sosoeptible of being varionsl; modi-, 
-fled by tones of proper pitch sonnded near them, but were capable, tinder 
oertain oondilions. of emitting of themselves distinct musical sonnds. He 
did not. however, stop here, but, in the words of M. Masson, " including 
all fluids in a general theory, attempted to reproduce with gases the 
beantUul phenomena which he had demonstrated in regard to liquid 
jeta." Aecording to the same authoritj, " he showed, by several eipori- 
ments, that water and elastic fluids present the same phenomena in their 
efflux." By a method descrilwd at length in Daguin's excellent " Traits 
de Physique" (vol. 1. p, 524), he proved that a jet of air etcaping 
firom a vatel through a mnall aperture, exhSnt* a tateeition of enlarge' 
tnenHandeantraetiontinitt covrte umilarto thoitstea in a jet of mater. 

These conclusions have since been oonflrmed and extended by Ussson, 
who, from an elaborate series of experiments, has demonstrated — 

Pint, That the flow of air or gas through as aperture in a metal 
plats IB not continnons, but periodically variable, and that the aperture 
is the seat of a vibratory movement whiuh produces a sound by acting on 
the exterior air. 

And, Second, That the nnmber of vibrations performed by the air at 
the aperture is directly as the square root of the pressure, and is inde- 
pendent of the diameter of the orifice. 

Referring to experiments with sonorous tubes placed in connection 
with such apertures, Masson has shown— 

Firttt That the sound of a sonorooB tube is primarily produced a$ 
the aperture by the periodic^/ variable flow of air, and 

8econd, The sound of the aperture is re-enfopced bj the sonoious 
tube, when the tone of the latter is exactly or nearly an harmonic of that 
of the orifioe, so that the same mode of vibration may be excited in the 
tube bj very different sounds of the orifice. 

» It appcus Ihat these resales announced by Savart in his Lectures on 
AiXMUlJcg, in tba I'ollegfl de France, were published by Masson in tli« " Journal 
d'lastitut." 

t Annales de Chlmle et de Physiqae, 3e Ser. il. ili. 

; Annilen der Phystk and Chamie. Band xcl. 
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Among aibat twolta bMring upon ft« piMtnt isqnlrj, thii abla ex- 
pwiiMalaliit tUtM ths imporUnt flwt, th«t the Tibrstiona propai to tb* 
orifice and tboss of the column of wi in th« souomiu t»pe rMet iqiea aoeh 
other ao ■■ to produce a aniMn of the different parte of the ijrBtoiii, 
•Ithongb theee tepantelj takan wovld originate difibreut sounde. It «riU 
rcMdilv Appear thftt thii exteation of Santrt'e well-known prlaoipb mt the 
TibratioD of ajBtemi ii direotlj applicaUe to the phenomena of eonoioai 
flame*. 

By an independent swie* of ezperiHenta, Sondhanaa haa been led to 
limilwr ounehi^na aa to the meohauicat WDdition of the air- jet, and baa 
furthermora attempted to aooonnt for ila nbr^tion, aa had beeq praTieoal/ 
done by Cagniard-Latonr, bj the friptioa of the ieaning oolnma agaimt 
the lidea of the aperture. Among rarioua importaat obfervktiona re- 
corded in bit elaborated memoir, the fblloviog will alribe tbe reader aa 
interesting from its - anatogj with aome of the pbenonoBa of einging 
flamea. 

He itatee that, on ttmitdinff an organ-p^ tuar At aptrtmre, w* ob- 
•arve certain $<nmdt of Iht pipe to be accompanied by a tecandary toumil 
produced by t/ie air jet. %thieh it mthtr %» xmiton vith that cf th* fnpa, 
ov on octave helva it. Have we not here an exact oonnterpart of the 
beautiful expeTiment of Tjndal and Seba&gotadi, in whidt the liloKt 
plane ia made to aing bj tontida of a oertain pit«h produeed in ita yicinit j ? 
Alluding to this oheerTaticm of Sondhanaa, Maaaon ao^^eatife];' remaib, 
" that the fact aeeiu to hisi to adBtit of no other ezplanalioB then tbnt 
which SaTart haa ^ren of the injuence of eztamal aonnda en Hqaid 
jeta," 

It ibonld be added, that both Maaaon and ^ndhania hare inved that 
neither the material of the apertnra nor ita abape ban anj ittftoenM •>> 
the oaoae which ptodooea the aooorooi ribratioB of the aiv-jet. 

The above brief refeienoe to the diaooTerle* of Savart, and ^oaa who 
bafe followed in the aame line of inTeftigati«i, ia aafBoient ta ahow that 
jeta of MT under the ctniditioni of tbeae experimentt, and donbtleM all 
air-jeta, in a degree are, at the ntomeat of efflux, uepriMaed with a ribra- 
tor; or periodical movement, and that UUt ti t^ primary towmt of tl^ 
vibratiori in tinging Jlamet. 

In Tiew of theee fasts, we ma; deacribe the priacipal phaaea in the 
production of the Ringing flame, biiefl; aa foUawe :-— 

Firtt, Everj jet of gas, and therefore of flame, is at bU timea the 
eeat of vibratoiy motion, bat, under ordinary eirouDetancea, thia ia too 
feeble to produce either audible or TiiiUe effieota. 

Second, When the jet ia placed in oonditione to favour an oz^wTe 
combuEtion, the remieiioni and ietenaiona of the jet doe to the vibntory 
motion, render the axploaions more or leas dieoontinnoua, and thne add 
greatly to the energy of the vibrationa. 

Third, Theaa vihrationa of the eiploaive flame ooeornng within a 
reeonant tube of anitable proportions, become acoainnlated and M-enfoioed, 
until, by the mutual reaction of the vibrating-jet and ' the air-oolumn, a 
uniaon ia pioduoed oorreaponding more or less nearly to the fandamental 
note, or one of the faarmonioa of the tube. 

It thug appears that the vibratory movements of the ulng jng flame are 
directly traceable to mechanical oonditionsj which have been actuaUy 
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prcved to exist in sir-jet» at the moment of their effiiuc. We are there- 
fore not called upon to resort to conjectural properties of goaaoui Btreuna 
in order to explain them. 

As to ihe mode in which these primary vibrations are eicited at the 
^dFtore, whether hy friotion or Bomo other apeoial cause, we are not 
perhaps prepared, in the existing state of our knowledge, to form a «atia- 
fiuitory theorj. But whateTet ma; be their cause, few, I think, will be 
disposed to explain them hj any assumed eohtiivf action of the particles 
of* the gaseous stream. The analogy between jets of aii and those of 
Uqnids, so far as these vibrations are concerned, has been shown bj 
Uasson and Sondbauss to be only partial ; bot even were it more com- 
plete, we could hare no difBcnlty in admitting that the impelling forces, 
in the one case the elasticity of a pent-up mass of air, in the other the 
weight of a liquid aolamn, must produce effects in many respects alike 
upon the issning streams of gas and liquid. 

In attempting to apply the theory of liquid jeta so beautifully de- 
veloped by Plateau to jetsof gas, we are obliged, with Professor Le Conte, 
to ascribe to the gaseous molecules a mutual cohesion sofficient to mould 
the issuing stream into alternating enlargements and contraotlonB ; or, in 
other words, we must suppose them to be actuated by a cobesiTC foroe 
exceeding their repulsion. It is hardly necessary to say, that this assump- 
tion ia opposed to the unquestionable fact that it is a molecular repulsitm 
which drives the particles through the aperture, and that the same force 
acting in tha jtt caosei it, when received into a vacuum, rapidly to diffuse 
itself in all directions. The gaseous state is but another name for pon- 
derable matter, composed of self-repellont particles ; nor, so long as this 
state continues, can we conceive the particles to be controlled by the 
opposite or cohesive power. Taking the view adopted by some, that both 
these forces are at all times present in gases, we most still allow a great 
preponderance of repulsion to acGonut for the meohanical properties of 
the mass. When, by strong compreeaiou, the gas is bronght near its point 
of liqne£u:tion, we may ttouoeive this relative preponderance of repiUsion 
to grow rapidly less, and thns to cause the departure from the law of 
Marriotle whwh has been observed. But evidently until the molecules 
are in the act of uniting in the liquid form, repulsion must be their pre- 
dominating force. The deviation from Marriotte's taw marks only « 
decreasing rate of repulsion, not an efficient energy of cohesion among 
the particles, ihe latter not comvng ifOo play ttniif the partielet are 
aetnally eoahedng to form the liquid mots. 

&.9 regards the analogies of shape between sheets of flame and of 
liquids developed by concurring jets, which have been suggested as indi- 
cations of gaseous cohesion, it may be remarked, that in both cases the 
form is doubtless doe in grsat part to the composition of the oblique 
forces of the concurring jets, and that the resemblance is perhaps further 
increased by the resistance of the air, produdng on the air- jet an effect 
in some degree the same as that of the mutual cohesion of the parts in 
the jet of liquid. Indeed, if from such analogies of form we are to infer 
tb« conlnd of ooheaive force in streams of ur, may we not with equal 
reason, in comparing the eddiaa and whirlpools of water with the dust- 
bearing spirals and huge gyrations of the air, aaoribe to the latter a 
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cobesire action lika thAt wliich we know to operate in tbe conetponding 
liquid fiiniu ? 

While thus azpreuing mj diasent ftom aucli an application of Pla- 
teao't theory of liquid- jeta, and from anj other view which would ascribe 
an eHeotivu uolieiion to matter in the gaseous etate, I gladlj bear lesti- 
monjr to the cleamesg with which Profeesor Le Conte has presented bis 
•uggestioni in its favour, as well as to the interest of other points in hia 
paper. 

Notes on the Prograt of StUnee for the year 1857, — Among the 
Oe<^trsphicitl Expeditions now, or recentlj in progress, we may mention 
the following :— That of Lieutenants De Creapigny and Forbes of tbe 
British Navy, in the interior of Borneo ; and that of Major Bofton (tbe 
Pilgrim to Mecca), and Captain Speke, in Easteni Africa ; tbe latter 
oarr; with them a portable iron boat, and hope to reach the Lake Ngaesi. 

The expedition fitted out in England for the purpose of exploring both 
branches of tbe Niger, by tbe steam-propeller Da/spring, under tbe 
charge of l)r Balfour Baikie, R.X.. left the Binae or Kowara River for 
tbe Niger, on tbe 10th of July, and has since been heard from in the far 
interior. The expedition ia composed of fifty Kroomen, twentj-five 
natires of the countries bordering on the Niger, and fourteen Europeans, 
including a natnraliBt, botanist, and engineers. It is the intention to 
form trading posts on the banks of the river at the most eligible situations 
for the collection of cotton, shea-butter, and other productions of the in- 
terior, provided the climate offers no insnperable obstacles. 

Another expedition is now eiploring the Congo River. It is com- 
manded by Ladislaus Magyar, of the Portugnese army, accompanied by 
men of science. His orders are, to make a fall survey of that stream. 

A scientific expedition for the exploration of the Colorado River of 
the West, has been recently sent out by the United States Government, 
under the charge of Lieutenant Ives, commandant, and Dr J. S, New- 
berry, geol<^Bt. 

Sir R. I. Mnrchison, in his annual address for 1856, before the Oeo- 
graphical Society, Great Britain, colled attention to a region in British 
North America, including at least 112,000 square miles, extending from 
tbe head-waters of the Aesiniboine River to the foot of the Rocky Moun- 
tains, and from the northern branch of the Saskatchewan to the 49tb 
parallel of latitude, which has remained almost completely unexplored. 

Since then, an expedition, under the auspices of tbe British Govern^ 
ment, commanded by Mr Fallisei, Lieutenant Blakiston, R.A., and Dr 
Hector, has been sent out to explore the above-mentioned territory. Tbe 
chief objects of the expedition are,— i^Vrat, To survey the waters parting 
between the basins of the Missouri and SasValcbewan; also tbe course of 
the south branch of Saskatchewan and its tributaries. Secondly, To ex- 
plore the Rocky Mountains, for the purpose of ascertaining the most 
southerly pass across to the Pacific within tbe British territory. Thirdly, 
To report on the natural features and general capabilities of the oonntry, 
and to construct a map of the routes. 

In July 1657 the party were en rou(« to the Saskatchewan River, 
previous to wintering at Carlton House Fort. The correspondence of Mr 
Palliser, communicated to the Ocographioal Society, describes tbe Falb of 
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Kaltataks, on ttie White Piah River, aa finer in lome respects than those 
.of Niagara, being upwards of 171 feet in height. The volume of water, 
howerer, is inuch less. (Tbe most recent notice trtuD Dr Hector is given 
in the last numher of this Journal, page 142.) 

The " London Literary Gazette" puUiahes the following remme of 
the botanical reeearcfaes and inTesligationB which have reoentlj been 
undertaken, or are now in progreBs, under the auspices of the Govern' 
meat of Great Britain ; — 

1. Mr Milne, botanist to the surveying voyage of Captain Denh&m, 
in H.M.S, Herald, is still punuing~hia researches in the South Seas, and 
especially among the Fejee Islands. 

2. Dr H. Fred. Maeller, the able and indefatigable Oovemment Bota- 
nist of Victoria, received the appointment of botanist to the Overland 
Expedition in North Australia, under the command of Mr Gregory. 
This arduous journey has been happily accomplished in the most satis- 
factory manner. Dr Mueller has safely returned with his collections. 
His expenses were borne by the Australian government. 

3. Vancouver's Island, and the adjacent coasts of North-West Ame- 
lica. Captain Richards, R.N., has lately salted in H.M.S. Plumper, for 
the purpose of surveying these countries, which have attracted no small 
degree of attention since the boundary line between the United States 
territories and the British possessions in North America has been so fully 
discussed, and we believe settled. Although no botanist, or -express 
botanical collector, has been attached to the survey, the assistant sui^eon, 
Dr Campbell, and some of the officers, will eiert themselves to collect 
plants ; and we know also that a free passage, and every assistance and 
facility for herborizing on shore, will be offered to a collector, now 
expected to be at San Francisco, and who has been invited to join the 
Survey. Vancouver's Island, of very great extent, is said to abound in 
pines and forest trees. 

4. Mr Barter, one of the very intelligent gardeners of the Regent's 
Park Garden, has been appointed by the Admrraltj to accompany Dr 
Baikie, R.N., in his present ascent and survey of the Kw6ra and Binue 
(formerly considered the Niger and Ts4dda) ; and, from Dr Baikie's 
familiarity with that river, there is reason to expect that great oppor- 
tunities will present themselves for increasing our knowledge of this part 
of tropical Africa, which has been the grave of so many of our scientific 

5. The present of a beautiful steam-yacht, lately sent by the British 
Government to the Emperor of Japan, it was thought by the Admiralty 
might be a means of affording facilities for a botanist to penetrate into 
that little-lnown country, and they generously offered a passage to a 
botanical collector, should the Eoyal Gardens deem it expedient to send 
one. Mr Charles Wilfurd. of the Botanical Gardens at Kew, was there- 
fore appointed, and has entered upon the duties of his office. Mr Wil- 
ford, when his time for remaining in Japan shall have expired, will be 
attached to H.M.S. Actieon, for the survey of the coasts of Northern 
China, and especially Eastern Tartary (or Mantchouria), a terra incognita 
we l>elieve to the European botanist, and likely to yield a very rioh 

6. The sixth and lost botanical mission we have to liotice, is thmt 
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which U exploring the Bouth-weiteni (erritoriei of the British pi 
in North America. The expedition is srccompuiied hj a eeientifio itaff, 
and the object is, to nuike Tseeaichei in the little-knows port* of Britiab 
North America, especially among the Bockj Mount«im and towards the . 
United Statea boundaiy line, in about latitude 48°. 

Uoch of this eonntij is aalj known to the Canadian voyageurt and 
Indian hnnters : bat by far the most intereBting region will be a new 
route acron the Rocky Mountains, between the United States haaaimrj 
and the present only practicable lonte of the vojra^tun, in abant 55° north 
latitude. Here tiie country will be wholly new, and it is h(^)ed the ex- 
pedition will receive instructiona to prosecute their researches as far as 
the west coast at the Qulf (d Georgia, or Straits of De Fuca of Ihe 
Paoifie Ocean. 

During the past year, a new expedition, fitted out by Lady Franklin, 
and under the charge of an experienced Arctic vtyyagew, Captain H'Clin- 
toek, has sailed in search of the lost narigators. 

A glance at any recent map of the Arctic regions shows, that neaffy 
the whole area east and west of the outlet of the Fish River has been 
swept by Qorerument searching expeditions. Apart, then, irom the fact 
that the Esquimanz reports point to a very limited locality where the 
great arctic mystery lies concealed, we are warranted in hoping that a 
search within an area emhiacing not more than 370 miles of coast, may 
be rewarded by the discovery of the Erebus and Terror. Captain 
M'Clintock propoBBB to make his way down Prince Regent's Inlet, and 
thence through Beltot's Strait to the field of search ; or, should the ice 
permit, to proceed direct to it by going down Peel Sound, which he has 
good reasons for believing to be a strait. If prevented by the ice irom 
passing through BeUot's Strait, or going down Peel Sound, he will aban- 
don the idea of taking his ship through these channels, and, leaving her 
in safety in Prince Regent's Inlet, will proceed to search for the Erebas 
and Terror by sledging parties. Gapt^n M'Cliutock's priraaiy object 
. will, of course, be, first, the rescae of a single sarrivor of the Franklin 
Bxpedition, if one should exist, as recent reports brought home by whaling 
captains would tend to show may possibly be the ease ; secondly, the dis- 
coveiy and restoration of any documents or relics appertaining to the lost 
expedition ; and, thirdly, the verification of the course taken by the 
Franklin Expedition, and eonfirmation of the report brought home by 
Dr Rae, to the effect that in the early spring of 1850, a party frtmi the 
Erebos and Terror landed a boat on King .William's Land, — a fact 
which in itself eatabliahea the priority of the discovery of a North- West 
Passage by Sir John Franklin. The locality to be searched is in die 
immediate vicinity of the North Magnetic Pole, one of the most interest- 
ing spots on the fisce of our globe, which, however, it will be remembered, 
is not stationary. With the view of taking advantage of the oppor- 
tunities thus presented for nisgnetical investigations, the Council of the 
Royal Society voted a sum of money for the purchase of magnetioal and 
meteorological instruments ; and a committee, oonaisting of distinguished 
physicists, have supplied Captain M'Clintock with desiderata in magne- 
tism and meteorology, while Sir W. Hooker and Dr Hooker have fur- 
nished instructions respecting botanical collectioDS, and supplied Ward's 
cases for the growth of eseolent vegetables. 
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The foHoiriag ii a BtunmaTf BtatemeDt of the recent geographical anr- 
vejs, plumed ar executed under the authoritf of the Russian Govern- 
ment during the laat few years : — 

The most important haa been the ezploraUon of the Amour Rivei. 
This vast river, which flows through Chinese Tartary, has not hitherto 
been Burvejed, and is very looiely located on even the best maps. It 
risea in the mountains of Siberia, east of Lake Daikal, and flows east- 
wardly through the immensa district of Mantchouria into the Sea of 
Ochotsk, in Sfly-three degrees north latitude. Its length is 2200 miles, 
being abont as large as the MississippL An exploration and scientific 
survey has been made of Lake Baikal, the largest body of fresh water on 
the Asiatic continent. It ia sitoated in Southern Siberia, between lati- 
tude fifty-one degrees and fifty-six degrees north, and between longitude 
103 degrees and 109 degrees east. It is about 370 miles in length, 
forty-five miles averse widtli, about 900 miles circuit — somewhat larger 
tlian Lake Erie. Its depth is very remarkable, as it is surrounded by 
high mountains. The Biver Angoria, its outlet, joins the Yenisei Biver, 
and flows north until it reaches the Arctic Ocean, making, in its total 
length, another of the great rivers of the world — some 2600 miles. 
Through its cb annel an Immense volume of wator is emptied into the Bay 
of Yenisei, and thence into the Sea of Kara, in north latitude seventy- 
three degrees, east longitude eighty-five degrees, being six degrees thirty 
minutes within the Arctic circle. Owing to its Aietic outlet, it is 
impracticable commercially, although it is the largest river flowing inCu 
the Arctic Seas from either continent. A survey of the valley of the ' 
Maniteb and of the fisheries of the Caspian Sea, has been made by M. 
Baer. The River Mauiteh is 315 miles in length, empties itself into the 
Don, and so finds its way to the Sea of Azoff. 

A geographical and scientific survey of the aonthem portion of Eastern 
Siberia is now earned on under the supervision of M. OusoltsefT. Ge»: 
graphical detail in relation to this region has hitherto been little mora 
than a blank. 

During the past year inteUigence has been received of the murder of 
Dr Vogel, the successor of Dr Barth, in his explorations in Central 
Aftiea. The moat authentic accounts relative to his fate have been ob- 
tained through the English consul at Ebartoum, Upper Nubia, from an 
envoy of the King of Darfur to the Pacha of Egjpt. According to hi* 
statement, Dr Yc^el (Abdul Wahed) '' had departed from Bornu for 
Berghami, where he was well received, and after having visited all loca- 
lities as he nished, he proceeded to Madagu, and from thence passed to 
Borgu, that ia to say, Wadaj, where he met the Vizier of the Prince of 
Waday, named Simalek, who treated him well. He afterwards entered 
the intwioi of that province to the capital dty, called Wara, where the 
Prince Seiaiaf, so called Sultan of WacUf, who is now paralytic, resides ; 
but in the neighbourhood of Wara there Is a sacred mountain, the aac>;at 
of which is prohibited to all persons. Abdul Wahed (Dr Vogel}, whether 
informed of this or not, ascended this sacred mountain, and when the 
Prince learned it he ordered him te be pat to death, and so it was." 

The theory and obBervations of the Rev. Mr Jones, U. S. N., respect- 
teg the zodiacal light, have been published in full during the past year, 
in one of the volumes of the Report of the V, S. Japan Expedition, and 
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Bdditimal conflmiBtoT7 obserrKtiont ttiftde in 1857 in Quito. S. A., 
bj Mr Jonea, were also pretented to the American Anociation. The 
Tiewi of Mr Jonei, trhila thej have receired the saDction of nianj astro- 
nomen and phjiiciati, are strongly opposed by othon, and aome very 
cogent atatementi in oppoitition, founded on tong-con tinned obeervationa, 
hare been bronght forward by Captain Wilkes, U. 8. N. They do not, 
UoreoTer, teem to find farooF with European astronomera, and Profeavor 
Piazzi Smyth, in « recent paper before tfaa Royal Society, after oppoaing 
. the theoiy, ai publiihed in hia Japan Expedition Report, clotea by say- 
ing, that he doea not think Mr Jones ever saw the Eodiacal light at all. 

Father Secchi, the well-known aatronomer of Rone, ia continning bt« 
reaearchea to dstermise the rotation of the third satellite of Jnpiter ; the 
apota npon it are very viaible, but it is not eaay to get two obierTattona 
by which to aacertain the rate of motion in any one erening. He ra- 
porta a diifepenco in the fealares of Jupiter from la«t year. The loweat 
apparent inferior belt " ia a perfoct assemblage of clouda, and below this 
ia a reiy fine line of yellow colour, which appears like a microscopic 
thread atretcbed across the planet." 

At regards the surface of the mcon, on which he has of late bestowed 
much attention, he thinks ha nay pronounce the nature of such lunar 
regions aa he has explored (at a distance) to be similar to that of vol- 
eanio regions on the earth. 

The Annual Prizes awarded by the French Academy for the past 
year, were principally as follows :• — 

The great priie for mathematical science was given to a German, M. ^ 
Euramer, for his reaeaicbes on tbe complex numbers consisting of roots 
ofnnity and of whole nnnbers. One of the grand prizes in physical science 
was given to Professor Bronn at Heidelberg, for an eitensive work made 
in reply to tbe following questions :— 1. What are the laws of diatribn- 
tioa of fossil ra^anized bodies in the different sedimentary strata as re- 
tards their order of supirposition f 2. What as to their succossii-e or 
simullaneouB appearance or disappearance t 3. What the relations which 
exist between the present condition of the organic kingdoms and that of . 
earlier time ? 

Another prize, which had been held ont ever since 1647, was given 
to LerebouUet, Professor of Zoology at Strasbourg. The subject was 
the foDowing: — To eataUUh, hy ttudying the devdopmmt of the embryo 
tn two species, taken, one from among tht Verttbrala, and the other, 
either from the MoUutca or Articalata, the hatU for comparative etn- 
hryology. The subject was one requiring long investigation, and the 
Academy awarded a medal of gold, valued at 3000 francs. 

The priie in Experimental Physiology was divided between Messrs 
Wsllar, Davaine, and Fabre ; the first, for his experiments on the ga»- 
gliontof the rachidian nervei : the second, for his experiments on th^ 
Anguillnla Tritici; the third, for researches on th^ action ofthepoison 
of the Cercerit [ffemciiopteroui tmeetij on the nervout ganglionary 
lyHem of intecU. This is not the place to analyse the interesting ro- 
searohea of these physiobgists. But we may say, however, that M, 
Fabre bronght ont the fact that the larves, with which the insects of the 
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OerMrie f&milj provision their netta for the nooriBhment of their own 
joung, &Te atrnck nith a kind of pbtbIjub, which permits of their living 
for a. long time, while depriving them of the faculty of feeling or moving. 
This species of aniesthetic condition is produced by the puncture of one 
of tlie thoracic ganglions by the etiug of the Cereeris ; and M. Fabrehas 
succeeded .in producing this condition at will hy introducing a Little 
ammonia into the Dervooa ganglionar; system — an effect irhich he has 
repealed in other insects. 

As nsnal, the Academy found nothing to compensate or encourage in 
physics, chemistry, or mineralogj, if we except a prize of 2500 francs, 
given to M. Schroetter for the discover; of the isomeric state of red 
phosphoma. 

The commiesion on prizes in medicine distrihuted upwards of 50,000 
fisnca. The principal recipients were ; — 

Dr Simpson of Edinburgh, who, as stated bj Mr Flourens, first intro- 
duced chloroform into antesthesis for surgical operations. 

Dr Middledorp of Vienna (Aaatria), for the application of the gal- 
van o-canstic in certain surgical operations. 

M. Brown -Seqoard, for having shown that varfouB lesions of the spinal 
marrow in the Mammalia nay be followed after eumeweekiibj a convulsive 
epileptiform affection, produced either spontaneouBly or by eicitation of 
the ramifications of the fifth pair of nerves on the aide corresponding to 
that of the lesion. 

Mr De^aeh, for making known the accidents occurring among work- 
men in the India-rubber business from the inhalation of sulphuret of 

The Cuvierian prize, which is assigned every three years to the author 
of works in Natural History, was ^ven to Professor Kichard Owen, who 
for more than twenty years, through works of great number and elevated 
character, has contributed largely to comparative anatomy and pal«on- 
tology. This prize was first given to Professor Agassiz, for his work on 
fossil fishes, and the second time to Professor Miiller of Berlin, for his 
researches on the structure and development of Echinoderms. 

It is thus seen that in this year, as in others preceding, /ordpm men 
of science have taken a large part of the prizes, a fact highly honourable 
to the Academy of Sciences, showing that a right to its munificence does 
not reat in being a Frenchman, but in being worthy of it through actual 
labours. 

The number of well-endowed Meteorological Observatories is gradually 
increasing. The Pope has recently, authorized the formation o£ one at 
Rome, and has contributed liberally towards the expense of constructing 
it, an^ of providing it with the neceisary instruments. The Captain- 
General of Cuba has also decreed that one shall be established on tliat 
island, under the direction of Mr Poey, the well-known meteorologist. 

The PariB Observatory now receives meteorological obaervationa every 
day from fourteen stations in Franca and seven in foreign countries. 
The foreigp stations are Madrid, Rome, Turin, Geneva, Brussels, Vienna, 
and Lisbon. Now that telegraphic communication has been established 
between France and Algeria, meteorological observations from districts 
of Northern Africa will also be included. 

The sum of 15,000 dols. has been donated to Iowa College by Mi 
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CSiulN Hendrie, for the oltlOiAU pnrpOM of esfnbUshing and endowing . 
ft Mihool in tfakt inatittite, nmilar to tiM " Lsmence Scientific Bchooi in 
Hwrard TJniTewity." 

« TIm Frandi OoTerament liM reeentlj created a new chair in tjie 
Mnaenm of Natural Hiator^ at Parii, under the name of " Vegetable 
Phjnioa," and fau appointed to it H. 0. Vllle, who baa diatingtdsbed 
hinuelf bj hii reeearchea cm tlie abaoiptioii of nitrogen by planta. 

The new profemor will have, it appears, specially to occapy himMlf 
with BQeh matteTB relatire to regetable prodoetion aa do not fiill strictlj 
within the domain of botany, the cnltivation of the soil, and agiionltnral 
ebonivlry* 

The amn of two thousand five hundred dollan was appropriated at the 
last aearion of <kaigren " to enable the Secretary of the Treasnry to 
CBDM lueh esperimenti and analjiea of dlfibrent beds of ore as to test 
whether any inch ores, in their native state, poness alloys that will resist 
the tendency to oxidise to a greater extent than others, and to ascertain 
under what circumstances they are found, and where, in order to facili- 
tate the proper eeleotions of iron for public workt." To carry out the 
ohjeet in view, the Secretary states in his recent Report, " that he has 
caused cironlars to be sent to all imn-maaters whose names coold be 
aaoertained, solidting specimens of ore and iron, and calling for informa- 
tion pertinent to the subject, and that, in comjdiance with the request, 
a large nnmber of specimens have been received. 

" So soon as the specimens are all received and arranged, and the in- 
formation which accompanies them has been abstraoted and collated, a 
competent chemist or metaUargiat will be employed to make the experi- 
ments and analysis. ConclasiTe evidence haa already been received that 
a decided difference in the susceptibility of different irons to oxidize does 
exist, and it is hoped that the proposed analysis will discover the cSQse. 
However, should the experiments fail in this respect, they will at least 
ahow the ioealities fW>m which the least oxidizable iron can be procured." 

The late M. Michaux, the distingnished botanist, author of the " Sylva 
Amerioana," bequeathed by will, to the Hassachossetts Agricultnral So- 
ciety, 8000 dels., for the purpose of promoting Sjlvacnlture and Horti- 
culture, and of making experiments on the growth of trees in sandy 
rocks and bog soils. The priacipel portion of the bequest is to be tit. 
vested far increase in good farm land ; cheap and productive land is to 
be purchased with another portion, and the remainder to be apjnupriated 
to seeding and planting the experimental plantations. 

A larger snm than the above was also bequeathed to the Philadelphia 
Academy of Natural Science, for sirnilar purposes. 

In accordance with a joint resolution of Congreee, passed in 1S57, 
to provide for ascertaining the rolative value of the coinage of &e 
United States and Great Britain, and fixing the relative value of the 
coins of the two countries, Professor Alexander of Baltimore has been 
appointed Commissioner to confer with the proper functionaries In Qreat 
Britain, in relation to some plan or plans of so mutoally arrang^g, on 
the decimal basis, the coinage of the two countries, as that tiie respective 
nnits shall hereafter be easily and exactly commensurable. 

The researches of M, Ville, of France, on the absorption of (he nitro- 
gen of the atanosphere by plants during vegetation still eoBtinite. The 
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^importMice of tbeu Teeeorches tOKj be beat understood b; tbe &ct, thst 
tlie French Aowloniy has voted a sum of 4000 franoa, the half ae ui itt- 
demniflcation for the expense of his past ezperimentc, the other 2000 
£nuies for «oiitinmng his laboars. The subject is still in ntuch obsonri^, 
and the isnie of further eipeiiments mast be awaited. M. Liebig holds 
that the azota of plants ia entirelj derived {rom ammonia, and'tbat there 
ia no direct absorptioD of the azote of the atmosphere, against which 
opinioa some of M. Ville'a reiearohes seem to militate. 

The Institute of British Architects annonnce, as tubjecia for futuro 
prizes: — " The Application of Wronght-Iron to Structural Purposes;" 
" The Influence of Local Materials on English Architecture ;" and they 
promise a tangible houonr "for the best design in not lees than Are 
drawings, for h marine sanitarium, or building for the temporsrj resi- 
dence of a limited number of convalescents belonging to the middle and 
npper classes of society." 

M. Milne Edwards, of Ptu^s, has completed the first volume of his 
great work, " Lemons sur la Physiologie et I'Anatomie Compart de 
I'Homme, et des Animanx." It is a full exposition of the state of these 
sciences at the present time, and of the progress they have made sinee 
Cuvier wrote on them. 

ProtcBsor Harvey, the Enfj^sh Algologist, has now in press, as the 
result of his AustraUan expedition, an illustrated marine botany of Aus- 
tralia. The work will contain coloured illustrations, and descriptions of 
three hundred of the more characteristic and remarkable species. This 
number will allow for the full illuttration of all the Qenera, and of the 
principal sub-types composed within each Oenns. 

The first part of the second volume of the Annals of the Observatory 
of Harvard College, published during the past year, relates wholly to 
Saturn, and contuns the observations made at the obeervatory by WilUam 
C, Bond, Direotor of the Observatory. The general results have been 
before the public for some time, and their high merits is well known. 
The observations are brought down to May of the present year. The 
series of plates contain 120 figures representing the appearanoes of Saturn 
and the ring at as nuuiy different times of observation. 

The celebrated Mezzofanti library has been purchased by the Pope, 
principally out of hie own privy pnrse, and munificently presented to the 
Bologna public library. The collection consists of several thousand 
volumes, princip^Iy classical and oriental works, and contains grammars, 
dictionaries, and educational books alone, in eighty different languages 
and dialects. The Bologna library, which has had the good fortune to 
acquire this treasure, possesses abeady about one hundred and forty 
thousand volumes, many of which are very rare. 

A continuation of Ehrenberg's great work has been reoently issued, 
oonsisting of eighty-eight pages large folio : and it relates exolnsively to 
North America. It consisti of descriptions of earths and river sediments, 
from different sections of the countiy, ai regards their. infusorial con-- 
tents, and tables of the results for each. The parcels examined and here 
described amount to two hundred and forty-seven, eighty-five of which 
are from Texas, four from Arkansas, and thir^-siz from the Washita 
and Neosho, ftc. The number of microscopic species observed by Ehren- 
berg and Bailey in the Southern United States, is eight hundred and 
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flf^-fire ; of thew one hnndred and forlr-eigltt are brackiih mtor oad 
marine ipeoiM, about half of them beiag fiiuil and half liTing. 

An intereitini; oontribution to our knonlod^ of Organic Morphok^jr 
hM been nwde during the pait jear \sj Mr John Warner of Pottaville,' 
Pa. Thia name u lued to detignate that bnuteh uf science which raekc 
to explain 'otgauio formi upon mathematical or mechanical principle!. 
The lubject hu attracted much attention in Europe, but hM recelTed but 
little notice in this oouotiy. Mr Wamer'i contribution ooDsbta of a 
pamphlet, illuttrated by nearl;r two hundred cDgrafings, containing aa 
aeooaut of the labours of fwvign Phjsiout* in tbU field, besides smna 
original formula for the oonatruotion of curved linei, accompanied with 
the figure! of the curve! themaelre*, and of the organic ianna wbidh 
they reBemble. 

It is worthj of notice, that tbe author haa luoceeded in bringing the 
curves repreaenting, at Isaat approximate! j, the tjpe! of, first, the egg,' 
and then of «everU organic fbrms, ollder one general equation, the rela- 
tion of which to the revolving orbit of Newton, and to the carves of 
Grandus, is also sboiva. This, we believe, is a new result. The currea 
of Grandmhad long been forgotten and neglected; Mr Warner is, we 
believe, the first to notice them in connection with Mor^riiological history, 
as also to introduce some other historical matter gleaned in tbe field of 
Mathematics. As the author declines to speculate on the manner in 
which the vital forces maj cause matter to assume the forms represented 
b; bis curves, we shall not undertake to supply what maj be needed in 
this respect. We Kould say, however, that the subject promises to con* 
tinue to engage the attention of Physicists,- and we incline to the belief, 
which tbe author appears to entertain, that Organic Morphology will one 
day become a strict science. 

The third volume of Observations made at tbe MagneticAl and Mete- 
orological Observatory at Toronto, Conjsda, under the general superin- 
tendence of Oeneral Sabine, R.A., has been published during the past 
jrear by the British Qovemment. 

The main body of tbe work is occupied by a record of the observa- 
tions ; but General Sabine has appended to the apparently diy figures, 
a chapter, entitled " Comments and Conclusions," whiuh contains many in- 
teresting remarks and curious deductions. It boa been found that, in 
the north solstitial months, easterly disturbauoes preponderatof and in 
the south- solstitial months, westerly predominate. The equinoctial months 
are tbe epochs of maiimum diaturbanoe, and the soktiti&l moutlis epooha 
of minimum disturbance. It lias also been discovered that the ocmv- 
rence of the latger disturbances of the vertical force at Toronto is go- 
verned by periodical laws depending on the hours of solar time. Tha 
aggregate value of the disturbances in the five years is a max imam at 
S P.M., and a minimum at 11 a.m. Tiiero is also a secondary maximum 
at 5 P.M., and a secondary minimum at 9 p.m. 

The three magnetic elements concur in showing that the moon exer- 
cises a sensible magnetic influence at the surface of the earth, producing 
in every lunar day a variation in each of the three elements ; but by far 
the most interesting discovery connected with terrestrial magnetism ia 
the curious accordance between intense magnetic distuibanoe and spots 
on the sun. These spots have been observed to iiuiease and decreaae in 
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anndter ind intenBitj decami&U;, uid it appeara that the periodioal 
magnetioal inequality luu it* oppodte phues of maximiun and minimam 
Mponted hj an Interval of five yean, of whieh the cycle might therefore 
t« ctnceiTOd to include about ten of oar aolvr yean. IC«apocting this 
mnarkable circunutance, Qeneral Sabine obaervea : — 

" Had no other circnmstajice precenled itself to giTe additional inteieat 
to an investigation which held oat at leait a fair promiie of making 
knomi laws of definite order and wqneuce in phenomena whioh bare 
excited to mack attention of late years, bat of which eo little haa hitherto 
been ascertained,— had, for example, the decennial period whicb ap- 
peared to prevail with pteeisely coneaponding features in two distinct 
classes of the m^netio variations, connected itself with no other periodi- 
oal variation either of a terrestrial or coemical nature with which we are 
Boqoainted, — there might have been, indeed, little reason to apprehend, 
in these dajs'of physical curiosity and inductive application, that the 
investigation would have been suffered to drop ; bat the Interest has 
doubtless been greaUy enhanced by the remarkable coincidence between 
the above- described periodical inequality, by whioh the magnetic raria- 
tions referable to eolai influence are affected, and the periodical inequality 
which has been discovered by M. Schwabe to exist in the frequency and 
magnitnde of the solar spots. The coincidence, as far as we are yet able 
to discover. Is absolute ; the duration of the period Is the same, and the 
epochs of maximum and minimum fall in both cases on the same years. 
The regnlarity with which the alternations of incresae and decrease have 
been traced by M. 8chwabe in his observations of the solar spots (which 
have been now oontinned for about thirty years), must be regarded as 
conferring a very high degree of probability on the eyBtematlc character 
of causes which as yet are known to us only by the visible appearances 
which they produce on the son's disk, and by the disturbances which 
they oocasion in the magnetic direction and ibrce a( the surface of onr 
globe. As a discovery which promises to raise teirestrial magnetism to 
the dignity of a cosmlcal science, we may feel confident that, slthough 
the colonial observatories have been brouglit to aclose, the investigations 
which they have thus sucaessfully aommenced will be pursued to their 
proper accomplishment in those natlunal establishments which have a 
permanency suitable for Btich undertatings." 

It is evident that the farmer supposed analogy between magnetical 
and atmospherical disturbance must now be atuuidoned, and that we 
must seek in more distant Bources than those of meteorijogical pheno- 
mena for the caoses of magnetical disturbances. It csji only be, how- 
ever, by the aid of long-continued and patient observations that the 
philosopher will be enabled to deduce magnetical laws, which It la not ton 
much to assert will be found among the most interesting in the whole 
range of physical science. For, as Bacon renurka, *' Physical knowledge 
daily grows up, and new actions of nature are disclosed," — and it is quite 
certain that it is the duty of all eiviliied nations to take an active part 
in extending physical science, which enters largel)' into a country's glory 
and prosperity. — [American Annual of Sdentifie Ditcovery, 1867.) 

IfeiB and Ouriout Oitarut Product. — At a recent meeting of the Boa- 
ton Society of Natoral History, Dr A. A. Hayes exhibited some apeci- 
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mem reiembling the trachyte rock w doiely that moat obserTera would 
hare mictaken them tor trachyte. 

The ipem'menR consiited of band Bpecimena, haTing the vneTen (rao- 
toN of trachyte, full of capilliLTy pBuagos, ivlth aome cavitiei ; there 
ver« fractured planes of brovn and fleBh-coloared mineralB, TesembGng 
feliptr, and tome small red, brown-oolonrad and black grannlefl ; but the 
moct cbftracteristic mark wa« the occurrence of atigolar ftvgments and 
graJDB of yellowiab- green coloor, hardlj distiiignishable ftcoD epidote by 
the eye. The external Bnrface was brown and onefen, hke that c^ a 
weathered basalt or trap. The island from which these specimens came 
baa been examined by a geologist, and from the preralenoe of this rock, 
it is said that he pronounced the island to be of Toleanio origin, A mass 
waa sent to Dr Hayes, and he found it had ■tnctuTKl planes, the divisions 
producing trapezoidal maMes, their surfaces and the line* marked by 
darker colours, and, so fkr as could be detenoincd, there wag etidence of 
the mass being part of.* rock formation of some extent. 

The chemical composition diaeloses the remarkable fact, that this rock 
ia composed essentially of fish-bones and all«red shells, which have passed 
throDgh the alimentuy canals of sea-fowl*. Referring to commnnioa- 
tions before made,* Dr Hayes stated that the o^anic matter of fish 
bones in the droppings of fowl, reacts on the bone phosphate of lime, 
to eliminate acid salts of phosphoric acid, and these cement other portions, 
or deoompoce shells, whiiji are composed of carbonate of lime and animal 
tisanes. The felspar-like granules are generally compact, oolonred por- 
tions of converted shells, having a crystalline form, and there are aggre- 
gate* of ferruginous and aluminous phosphates, arising from the same 
kind of action on ferruginous matter, which, in the fco^n of a fine day 
or volcanic ash, has be«n brought within the sphere of the eetion of the 
acid phosphates. The cavities sometimes present minute crystalline 
facets of phosphate of lime crystals, while the capillary channels and 
pores, which give the trachyte-like character, are really the passages 
throDgh which the carbonic acid and other gases escaped during the 
transformation of the organic matter, precisely as they occur in basalt 
and trap, where igneoos action has been sni^Kieed to have been in- 
fluential. 

This rock is covered more or less by Atlantic guanu rock, presenting- 
the variety which consists of compact light-coloored phosphate of lime, 
containing about twenty parts in one hundred of carbonate of lime, and 
in some parts is a consolidated shell-bank ; the recent sheila and coral 
fragments being visihle. Where, through time and favourable exposore, 
the bone remains have thoroughly decomposed the shells, hand specimens 
would be mistaken for the flesh-oolonred, maesive phosphate of lime of 
New Jersey. These more or less well-cemented and altered rocks are 
also connected with still more recent 'deposits, retaining even the odoroDs 
animal remains of oUy acids ; and the whole formation, above that of 
the trachytic form of rock, contains the remains of infusoria. 

Thus a small island of the Atlantic, lying about eighteen degrees 
north of the equator, presents us with an epihanized succession of rook 
strata, formed fh>m materiab which, once endowed with life, have served 

* See Aanual of 3ci«niific. Discovery for 1SG7, pp. Zt2, 243, S44. 
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to uooTuh other living gjatems, and then given rise to chemical changes 
reanlting in the production of varioai mineral solids which remain. 

The tncbfto-like rock forming the basis rode of this island, theoreti- 
oallj, ifMj hare received its geological and chemical characters in^ooeui 
water. A subsidence of the land, after its surface hod been deeplj 
covered with organic remains, would allow of that aqueous action of de- 
composition and cementation which we notice, and the subsequent desic- 
catiou would explain the natural divisions \>y rente. The formation of 
silicates of iron, manganese, and alumina from phosphates of lime, is a 
mineralizing process which can take place in ocean water hy infiltration, 
volcanic ashes, or divided matBTials of plastic rocks being present, as 
analTsis shows them to be. The rock is hydrous, losing nearly ten per 
cent, of iU weight by ignition, or— 

Water with a little organic matter, . . 10-00 

Bone Phosphate of Lime, .... 85-20 

Carbonate of Lime, 300 

Oxides Iron, Manganese, and Alumina, . . 5-22 

Silicic Acid and Sand, .... 1-78- 

105-20 

The excess of weight being due to the estimation of the phosphoric 
acid onited to lime as bone phosphate of lime, while truly part of it, 
with a portion of silica, is united to the oxides present. 

These facts prove that mineral masses containing phosphate of lime 
may be thna formed from animal phosphate of lime, and present all the 
characters which we recognise in the phosphate of lime contained in tbe 
oldest slates. Additional interest has been given to this snbject by the 
investigations of Professor Booth of Philadelphia, and Dr Piggott of 
Baltimore, who have analyzed specimens in which the phosphoric acid 
had combined with both oxide of iron and alumina. — {Atneriean Atmuat 
of Seienti^c Discovery, 1857.) 

On the Sugar of the Sorghum Sacchoratum, or Chineie Sngar^CoM. — 
At a late meeting of the Boston Society of Natural History. Dr. A. A. 
Hayes read a paper apon the kind of sngar developed in Uie Sorghnm 
jiOfCeharatum, or Chinese Sugar-Csne, as follows ; — 

The introduction of this interesting plant has led to many aomewhat 
extravagant suggestions in relation to its future bearing on the agricul- 
ture and commerce of our country, particularly in relation to its pm- 
dace of sugar. I have therefore deemed it « subject worthy of chemical 
observation and experiments, to determine its claims as a sugar prodocer ; 
and have also chosen it to illustrate a uniformity of vegetable seoretiMi, 
according with well-known natural laws. In order to give scientific pre- 
risien to the remarks which follow, it is ne(>essary that a brief definition 
«f the term sugar should be given. So rapidly has chemical scienco pro- 
gressed of late, that this well-known term has now become a generic name 
for a class of bodies, individually presenting us with the most marked 
diversities of sensible characters and composition. We have sogors 
whiclt are sweet, others which are slightly sweet, and some destitute of 
sweetness ; some are fermentesciblB, others do not undergo this change ; 
some ore fluid, more aro solid. ■ 
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Id oonnection with the piMent aabject, adopting esne angar u the 
nuMt importaiit kind oonuBsruaUj, and aa an artide of food &om eoetaia 
inherent qnolitiM, if we examine into ita ■onrcea, we find them abosdaot 
hot not Diuneroiu. So far aa obMrration has extended, it* production by 
a plant is definite; a change of loealitj, even when aocompojiied by a 
marked change in the habit of the plant, does not alter esientiaUj' the 
natura of the sngar it producea, Thu the cane of Louisiana rarelj 
matures and la an annnal, while in tlie soil and climate of Cuba, it taijoj* 
a life of thirty or OTeu lixty ;ean. The juice of onr aouthem |^t 
aliraji eontaini more toluble alkaline and earthj aalts than is found in 
the cane of Cuba, bnt Iti sugar is aeoreted as cane sugar. The jaiee of 
the Rugar-baet, of water-melons, and a large number of tropical fmila, 
the sap of the maple and data palm, afford cane sugar. In these juioea 
and saps, when concentrated bj desiccation in the cella of the plants, it 
always appears in regular, brilliant crystals, of a prismatic form, olear 
and oolonrless ; digtinctly indicating a tital force in the plant, separating 
it from other proximate principles, and leaving it in its assigned place pure. 
The class of sugars next in impoitonea includes, under the general 
term Glucose, a number of sugars having raried characters, which 
should be sepsratelj grouped. Among them are the sugars of fraite, 
seeds, and grasses ; those produped in the animal system, and the arti- 
ficial sugars made from starch, grains, and sawdust. The varieties of 
glucose are both solid and semiflaid. When solid, they present aggra- 
gatea of sub-crystallina form, in which the organic tendency to rounded 
surfaces is generally seen. The semiHuid forms often roanifest a dispO' 
■itioQ to become solid on exposure to air, and they then experience a 
molecular change, which [ffoduoes crystals having new relations to polar- 
ized light, and different physical aud chemical ch&ract«r8. 

It is unnecessary to enter more minutely at this time into a descriptioo 
of each variety of glucose, for the individuals of the class are easily dis- 
tinguished from each other, and most clearly and remarkably from cane 
sugar. The plants producing the natural glucose sugars mature their 
cells aa perfectly aa those ^odtieing cane sugar, and the Eeoretion can he 
found as distincdy isolated from other principles as cane sugar is, even 
when the glucose is semifluid. Hence we are able to determine by mi- 
croBcopical observations, aided by chemical testa, the presence and kind 
of sugar in the tissues or sap of a plant, often nithont incurring the risk 
of change of properties through the chemical means adopted for with- 
drawing the sugar. 

As the Sorghum laccharatutn belongs to the Graminete, we should 
expect to find its saccharine matter the variety of glucose called sugar 
of grasses, or fruit augur. The unauccesaful attempta made to crystallize 
sugar from the juice of the Sargham produced in different climates of 
our country last year, indicated that it contained no cane sugar, or that 
the presence of some detrimental matter in the expressed juice destroyed 
the crystallizable character of cane sugar, aa can be artificially done. My 
observations commenced after I had obtained several specimens of the 
Soigbum, and have been continued on the semifluid sugar, likewise ff<Hn 
different parts of the United States, with uniform results. 

When a recent shaving of the partiaUy-dried central cellular tissue of the 
matured stalks erf' the Sorghum ia examined by the microacope, we observe 
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the augarcella filled wTtkwmifliiid sngar. After exposure to air, it is often 
pouible to dbtingniah Eome ciyatalline fbriiu in the fluid angar. These 
grainB, after being washed, cease to pment a clear crjatalline character, 
and have the bardneaa and general appearajioe of dry fruit taffar. Sj 
withdrawing the sugar without the aid of water, it ia poaaible to obtain 
it colourlesa and neutral, as a semifluid glncose or fruit sugar, and no 
traces of crfstala or cryslalline forms can be seen. The glucose thus 
obtained, freelj exposed to air, soon undergoes the molecular change 
wbich is exhibited bj sugar of grapea, and we thoa observe another cba- 
racter associating the whole product with the sugar of grasses and fruits. 
Learing tlie phjsical observations, and substituting the more exact pro- 
cesses of the laboratoTj, 1 foand that the semifluid sugar of the Sorghnoi 
did not blacken ia sulphuric acid, but was sensitive to the actioD of 
alkalies, .and reduced the alkaline solution of tartrate of copper, tbua con- 
forming to the well-known charactera of glucose. The moat careful trials 
I could make failed in detecting cane sugar in axsy samples of the So^hum 
etalka, or in the aamples of sugar, including one made by Colonel Peters 
in Georgia, prepared under the boat careful management. I must there- 
fore condade, that the Sorffhwm cultivated in tkis country d<tet not 
»eerett oane tagar or true tttgar, Us laeeharine matter being purely 
fflueoge in a »emifiv,id form. 

As a matter of science, this result is interesting, as showing the in- 
tegritj of character pertaining to the genua in which this plant is bo- 
tanically placed ; the sweet-grasses yielding fruit sugar, while the maize 
produces cone sugar only. 

In its economical bearings we m^^t wish that the Sorghum secreted 
cane sugar, for the values of eane sugar and glucose are very different 
From the best authorities we learn that the power of imparting sweetness 
in cane sagar is between two and a half and three times as great as 
that of dry glucose ; and, the semifluid sugar of the Sorghum containing 
water, nearly four pounds of this will be required to equal one pound of 
sugar in ordinary use. As a raw material for the production of spirit, 
for which it seems well adapted, the glucose of the Sorghum may prove 
valuable, and as an addition to a forage crop, the plant may be found to 
possess a high agricultural importance. 

Dr John Bacon made a statement confirmatory of the results arrived 
at by Dr Hayes, He was unable to obtain luiy crystals of cane sugar, 

A private notd of Dr Hayes, received by the editor since the commu- 
nication of the above paper, slates that the glutote ntgar of the Sorghum, 
after extraction, and standing several months, takes a crystalline form. 
The crystals formed resemble those of cane sugar, but the' product itself 
remains a higher grade of dry fruit sugar. 

Dr Hayes also states that the Sorghum, when grown in Algeria, un- 
d<Hibtedly secretes eane tugar — the climatic influences being altogether 
different from those to which the plant is subjected in the United St8t«s. 
— {Amerioan Annv^l of Scientijie Discovery, 1657-) 

Ammonia in Dew. — M. Bousaingault has communicated to the Academy 
of Sciences of Paris some interesting determinations as to the quantity 
of ammonia contained in dew. The dew collected on kz diflbrent nights 
between the middle of August and the end of September, at Liebfrauea- 
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berg, oontained on ui average 4-92 miHigrsniiDes p«r litre (about 0-3 
grain per gall.) Tbii shows the nutritive sSeots of heavj dewi. M, B. 
•1*0 (bowed how thii ammunia was absorbed by parous subslancet. The 
following Bubatance*, polTeriied and exposed to the air for two or three 
dajt, absorbed tbe amaunta of the gas noted : — 

Briek O.00O0O06 I Sand, 00000OO8 

Phosphate oflime,.. .0-0000008 | Wood, oharooal 00000029 

Sepeating his eiperiments in Paris, obtaining the dew artificiallj bj 
ooBdeaiiag the moisture of the air upon a oold cjlindw of metij, lie 
obtained lOB mm. per litre |^or 0-66 gr. per gall.) of ammonia, and 
traces of nitric add. Thi« experiment shows that the atmosphere of our 
cities is more stronglj charged with ammonia than that of the oountrj.-^ 
{American ATmwal of BeUnlific Difcovery, 1S57.) 

On a New Souren of Eleetneal Excitation. — The following paper, bj 
Mrs EUsha Foot, was presented to the American Association for the 
Advancement of Science at its last meeting : — I Jiave ascertained that 
the compression or tbe expansion of atmApberic air produces an electrical 
excitation. So far as I am aware this has not been before observed, and 
it seems to me to hare an important bearing on the ezplauation of several 
atmospheric and electrioal phenomena. Tbe apparatus used was an ordi- 
naiy air-pump of rather feeble power, and adapted either to compress or 
ezhanit the air. Its receiver was a glass tube about. twenty-two inches 
in height and three in diameter, with its ends elosed bj brass caps 
cemented to it. At the bottom was a etop-cocli and a screw, by which it 
was attached to the aii-pnmp. To the top were soldered two copper 
wires, one banging down within tbe tube, terminating in one or more 
points, and extending to within about six inches of the bottom, tbe other 
extending Irem the upper side of the cap to an ordinarj electrical con- 
denser. In experimenting after compressing or exhausting the air within 
the receiver, tbe wire reaching to the condenser was discunnected from it. 
The upper plate was lifted faaa its place by its glass handle, and its 
elecb-Lo^ condition tested \>j a gold -leaf electrometer. I have found it 
oonvenient first to compress the air and close the stop-eock, when the 
condenser would be found to be obaq^d with positive electricity. Then 
after discharging all traces of It both from the condenser and the wire 
leading to it, the air was allowed to escape, and the oondenser would be- 
come re-charged to an equal extent. Mj experiments wit^ this apparatus 
have extended over about eight months, and I have found the action to 
bear a strong analog; to that of the electrioal machine. In damp or 
warm weather little or no effect would be produced, whilst at other times, 
particuhvlj in clear cold weather, the action would be so strong as to 
dive^ the leaves of the electrometer to tbeir utmost extent. In warm 
weather, when no action would be produced, I have attained the result 
bj coaling the air artificiallj. A sudden expansion or contraotion alwajs 
increases tbe effect. The i«bu11s with oxygen gas were similar, but I was 
not Buccessfiil with either hydrogen or cto'bonic acid gases. It is believed 
that tbe results which have been obtained on a small scale in my experi- 
ments maj be traced in the great operations of Nature. Tbe flnotnatims 
of our atmosphoie produce oompressions and expansions sntRcient to canse 
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gnat elcotrioal disturbances. Purticukrlj should thii be obserred in 
the dry twld regions of our atmosphere above the effeett of moisture and 
vapours ; and it was established b; the experiments of Becquerel, as nell 
ai those of Qaj'LitBsao and fiiot. that the electricity of the atmosphere 
increases in strength with the altitude. A mnnifest relation, moreover, 
between the electricity of the atmosphere and the oscillations of the 
barometer has frequently been observed. Humboldt, treating upon the 
subject in his ''Cosmos," remarka, among other thiuge, that the electricity 
of the atmosphere, whether considered in the lower or the upper strata of 
the clouds.'in its silent problematical diurnal eourse, or in the eiploeion 
of the lightning and thunder of the tempest, appears to stand in a mani- 
' fold relation to the pressure of the atmosphere and its disturbances. The 
tid^ movements of our atmosphere produce regular ajstematic compres - 
■ioDB twice in twenty four hours. These occur with so ranch regularity 
within the tropics, ai observed by Humboldt, that the time of day is in- 
dicated wilhin fifteen or twenty minutes by the state of the barometer. 
And Saossure observed a diurnal change in the electricity of the atmos- 
phere corresponding with the^diurnal changes of the barometer. The 
electricity of the atmospheie, he oboerrea, has therefore a daily period 
Like the sea, increasing and decreasing twice in twenty-four hours. It, 
generally speaking, reaches its maximnm intensity a few boon after 
sunrise and sunset, and descends agun to its minimum before the rising 
end setting ^ that Inminary.— (./Imtfrtcan Annual of Scientific Dit- 
tovery, 1857.) 

Improvement in Boute't Ti^legraph. — ^An improTement, known as 
Baine's Printing Telef^ph, has been effected on House's instrument. 
The main parts of House's machines are type-wheels, which are made to 
revolve alike at the different stations, so that when they are all stopped 
at the same instant by breaking the current, the same letter is, at every 
place, in front of tbe instrument. Sometimes one wheel gets in advance 
of the others, and remains so until pnt back by the operator. This 
getting out of register is obviated in the new imprevement by giving 
the type-wheels a vibrating motion. After telegraphing each letter, these 
wheels come back to the starting point, lo that if the machine makes an 
error it is confined to one letter. In another part of the arrangement, 
denominated the mutator, which is iu the main telegraphic circuit, there 
is such a combination with a permanent electro-magnet, that the greatest 
of all difficulties in stormy weather, that of adjusting the magnet, is re- 
moved, as the mutator is self-adjusting to a greet extent, and a line of 
telegraph can be successfully operated by its use when all other magnets 
are unmanageable. The inventor expects that these instruments, in 
addition to the ordinary employment, will be extensively used by news- 
paper offices, merchants, and brokers, as they require no skill in handling, 
and cost but littte.— (t4mer»can Annual of Scientific DiKoverg, 1857.) 

On the Ditpotition of Force in Paramagnetic and Diamagnetic 
Bodiee. — Tbe fallowing is an abstract of a lecture on the above subject, 
recently delivered before the tioyal Institution of Great Britain by Pro- 
fessor Tyndall, F.H.S, :^The motion ot an attractive force, which draws 
bodies toward the centre of the earth, was entertained by Anaxagoras 
and his pupils, by Democritns, Pythagoras, and Epicurus ; and the con- 
jectures of these ancients were renewed by Galileo, Huyghens, and 
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othen, who stated ttutt bodiat Httrftst eaoh other u k magust attivots 
iron, Kepler applied the notioii to bodies beyond the inrfaoe of the 
earth, and affirmed the extentiou of this fonie to the mo«t distant itaTB. 
Thus it wonld appear, that in the attraction of iron hj a magnet origi- 
nated tbe etmeeption of the force of graTitetion. Nevertheleas, if we 
looh cloeelj at tbe matter, it will be leen that the magnetic force poe oon e eo 
oharsctera strikinglj diitinct from tbow of the force which holde the nai- 
verte together. The theory of gravitation is, that every particle «f 
matter attraeti ererj other particle ; in magoetiim also ire have the phe- 
nmnenon of attraction, bat we hare abo, at the same time, tha fact of 
repuliiut, and the final effect ii alwaj* due to the diSereace of these two 
foroes. A body may be intensely aot«d on by a magnet, and Btill no 
motiwi of tran^ation will fcdlovr, if the repulsion be equal to the attoao- 
tion. A dipping needle wai exhibited ; previona to magnetisation the 
needle, when it* oentre of gravity was supported, stood accurately level, 
bat after magnetisation one end of it wa* pulled towards the north pole 
of the earth. The needle, howerer, being suspended iirom the arm of a 
fine balance, it was shown that it* weight. was unaltered by ita magneti- 
zation. In like manner, when the needle wu permitted to float apon k 
liquid, and thu* to follow the attraction of tbe north magnetic pole of the 
earth, there was no motion of tbe mass towards the pole referred to ; and 
the reason was known to be, that altboogh the marked end of the needle 
was attracted by tbe north pole, the unmarked end was repelled by an 
equal qoautity, and these two eqnal and opposEte fmoos neotralixed eaiA 
otiier as regards the production of a motion of translation. When tbe 
pole of an ordinary magnet was bronght to act upon the swinunii^ needk, 
the Utter wa* attraoled,— the rea*on being, that the attracted end of the 
needle being much nearer to the pole of the magnet than the repelled 
end, the foroe of attraction was the more powerful of tbe two ; but in. the 
case of the earth, the pole being so diatsnt, the length of tbe needle was 
practically .zero. In like manner, when a piece of iron is presented to a 
magnet, the nearer part* are attracted, while tbe more distant parts are 
repelled ; and because the attnoled portions are nearer to the magnet thui 
the repelled ones, we bare a balance in favour of attraction. Here, then, 
is tbe most wonderful characteristic of the magnetic force which distin- 
guishes it from that of gravitation. The latter is a simple unpol&r force, 
while tbe former is duplex or polar. Were gravitation like magnetism, 
a stooe wonld no more fall to the ground than a piece of iron towards tbe 
north magnetic pole ; and thus, however rich in consequences the suppo- 
sition of Kepler and others may have been, it was clear that a force like 
that of magnetism wonld not be able to transact the bnsineas of the univene. 
The object of tbe evening's discourse was to inquire whether the ferae 
of diamagnetism, which manifested itself as a repulsion of certain bodies 
by die poles of a magnet, was to be ranged as a polar force beside tiiat 
of m^inetism, or as an unpolar fbroe beside that of gravitation. 

By means of a beautifUly-devised piece of apparatus, which cannot 
well be explained without a diagram, Professor Tyndall was enabled to 
experimentally prove that the force of diam^netism was a polar fbree, 
prensely antithetical to tbe force of magnetism. Tbe diaoagoetle sab- 
stance operated on in the first instonoe waa bismuth, but the same aetirai 
was found to take ^ace with Tarioos other sabstances, a* phocphoro*, 
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nitre, •nlidmr, Mdeateoua apar, statuary marble, &«. ; eacit of thepa itib- 
itaneeB wu proved polar, the diBposition of the force being the ume as 
that of bimiQth, and the reverse of that of iron. When a bar of iron ii 
Mt ereot, its birer end it known to be a north pok, and iti upper end a 
ionth pole, in virtue of the earth's induction. A marble statoe, on the 
contiarj, has its feet a lonth pole, and its bead a north pole; and there 
>■ no doubt that the same remad applies to its living arohetrpe, each 
man walking over the eattb's surface is a true diam^net, with its poles 
Ihereverseof those ofa mass ofmagnetic matter of the same shape and in h 
similar position, — [Ameriean Annual of Seientifie Diteovtry, 1857.) 

Of the Develupmtnt of Eiat in Agitated Water. — Mr G. Rennie, In 
a oommmiication to the £ritieh Association on the above sobject, stated 
that the subject of the mechanical or djnamio force required to raise a 
given quantity of water one degiea of Fahrenheit, had long been the 
abject of the research of philosophers, ever since Count Rnmfbrd, in hii 
eelebrated experiments on the evolution of heat in boring guns when 
surrounded by ice or water, proved the power required to raise one pound 
of water one d^^ee, and wbicb he valued at the d;^amic equivalent of 
1034 Iba M. Moja was the first who announced ihKt heat was evolved 
ttoia agitated water. The second was Mr Joule, who annoonoed tliat 
beat waa evolved bj water passing through narrow tubes, and by this 
method each degree of heat required for its evolution a mechanical fonse 
of 770 lbs. Subseqaentlj, in 1615 and 1847, he arrived at a djuamieal 
equivalent of 772 lbs. These experiments bad since been confirmed b; 
oibot philosophers on the Continent. In the present paper, Mr Rennie 
stated that his attention was called to the subject b; obMrving the evo- 
lution of heat bj the sea in a atorm, and bj tbe beat &om water running 
in duioes. He therefore prepared an apparatus nmilar to a patent chnni, 
, MHnewhat similar to that adopted hj Mr Joule, but on a large scale. 
In the first case, be experimented on &ftj gallons, or dOO pounds of 
water, inclosed in a cubical box, and driven hj a steam engine instead 
of a weight falling from a given height, as in Mi Joule's experiment ; 
eecondly, on a smaller scale, by ten pounds of water inclosed in a box. 
The bvge machine or chum was driven at a slow velocity of eigbtj- 
eight evolutionB per minute, and the smaller machine at the rate of 232 
evolutitms per minute, so that the heat given off hy the water iu tbe large 
box was only at the rate of three and a half d^rees per hour, including 
the heat lost by radiation ; whereas the heat evolved by the ten gallons 
of water contained in the small box, agitated at S32 OTolntions, was ff6 
degrees Fahrenheit per hour. Thus the temperature of the water in the 
large box was raised from 60 decrees to 144 degrees, and the temperature 
of iba water in the small box to boiling point. As an illustration, an e^ 
was boiled hard in six minnies. The mechanical equivalent, in the first 
case, was found to approximate nearly to that of Mr Joule, but in tbe 
latter case it was considerably above his equivalent, arising, very pro- 
bably, fl^m the difficulty of measuring accnrately the retarding forces. — 
{Ameritan Annual of Saentifie Discovery, 1807.) 

The OpthahnoMope. — An instrument called the Opthalmosoope, by 
the aid of which the hnman eye may be internally examined, has recently 
been brought to the notice of the scientific world. The inatmment is in 
the form of a concave mirror, with a bole in tbe centre, in which a tens 
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n ianrUd ; to Uih UMther leu it added, which, however, ia separate and 
iMowble. Wheat the uMtrameiit is used, a lighted candle is plaoed b; 
the lide of the patient. The eoneave mirror ii then held in fkint of the 
eye to be examined, while the moveable leu* is •lup^ded between the 
light aad the mirror, in such a manner aa to concentrate the rajs of the 
fint on the aecond. The reflected rajs converge on the retina, and on 
pMMBg thnragh it diverge and render luminous the whole interior of the 
•ye, which the observer can lee bj looking through the lena placed in the 
wtrror's centre. The retina and the lens form a microscope, the multi- 
pljing power of which is about 600. — [Ameriean Aniaial of Scimtific 
Bimarery, 18fi7-) 

Mapiditif of Tk<mgkt, or Nervout Action. — The method of transform- 
ing the valniUion of time into qiaee bj the rapid revolution of a cjlinder, 
pMpoaed bj Mr Fizeau, has been applied to the measurement of the 
rapiditj of nervoas impulse. Such a cjlinder rotating 1000 times a 
•eoond, and divided into 360 degrees, may measure l-360,000th part of 
a aeoond ; or rotating 1 500 times a second, 1-510 ,000tli part of a second ; 
and even this maj be subdivided bj a nucrosoope, so as to obtain the 
ten-jnillicmth, or perh^w 100-milliouth part of a aeiiond. By this ex- 
treme minuteness of aubdiviaion of time, it is not difficult to measure 
even tlie lapiditj of a nervous impulse. If an electric shock be given to 
the am, it produoea a sensation and a contraction of the muscles. 
Henoe, by noting the interval of lime betwe^t the shock and the oon- 
traotuw, the time cooupied by the transmission of the sensation and the 
action of the hrain, however quick, will be determined. Bj trying &b 
experiment with different parts of the bodj, sensible differences have 
been observed, the shock applied to the thumb being one-thirtieth of a 
eeeond behind that ^piied to the £u)e ; and tbis.difll^ereDoe pertains to the 
transmission and not to the action of tlie brain, and hence enables us lo 
eliminate the latter in the .experiments. In this way it has been found 
bj H. Helmholtz, by whom these experiments have been made with the 
moat eara^— I. That aeneationa are transmitted to the brain at a rapidity 
of abont ISO fest per itcond, or at one-fifth the rate of sound; and this 
IB nearij the same in all individuals. 2, The brain requires one-Unth 
of a tectmd to transmit its orders to the nerves which preside over 
volnntaiy motion ; bat this amount varies much in diflTerent individuals, 
and in the same individual at different times, according to the disposition 
or the condition at the time, and is more regular the more sustained the 
attention. 3. The time required to transmit an order to the muscles by 
the motor nerves is nearlj the same as that required fay the nerves of 
sensation to pass a aenaation ; moreover it pa«aee nearly one-hundfedth of 
a seoond before the muaelea are put in motion. 4. The whole operation 
requires one and a quarter to two-teutha of a second. Oonsequentlj, 
when we speak of an active, ardent mind, or of one that is slow, cold, or 
apathetic, it is not a mere figure of rhetoric. — (M. Ule, Reinie Suiste.) 

On the Spirality of Motion in Whtrhmndt and Tornadoes. — The 
following important paper was read before the American Association for 
1856 bj the late W. C. Redfield, and subsequently published in " Silli- 
man's Journal :" — 1, An aggregated spiral movement around a smaller 
szial space conatitutes the essential portion of whirlwinds and tornadoes. 
2. The course of the e^ral rotation, whether to the right or left, is one 
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and the auat in thii raapeot throngbout tiie entire wfairliDg bodj, to long 
ai its integrity ii pnwr?ad. But the oblique inelin&tion whieh the apirftl 
movement also has to tlie plane of the horizon is in oppoiite direotiona ta 
regards the interior and exterior portions of the revolving maM. Thus, 
in the oatward portion of the whirlwind the tendency of thii movement 
IB obliqnely downwanl, when the axis ii vertical ; but in the interior 
portion the inclination or tendency of the spiral movement u upward. 
This fact explains the asoensive effects which are observed in tornadoes 
and in more diminative whirlirinds. 3. Owing to tite increased pressure 
of the circumjacent air in approaching the earth's iurfaoe, the normal 
course of the gradaallj descending movement, in a symmetric wbirlnind, 
is that of an iuiroluted or closing spiral; while the cou-se of the interior 
ascending movement of rotation is that of an evolved or opening spiral. 
Hence, the horizontal areas of the higher portions of the whirl exceed 
greatly those of its lower portions, i. The area of the ascending spiral 
mofemest in the vortex, aa it leaves the earth's surface, is by far the 
smallest portion of the whirling body ; for the reason that the rotation 
here is proportionally more active and intense, being impelled b; the 
aggr^iated preBsore and moroentam of the more ontward portion of the 
whirlwind as it eon verges fh>m its larger area, <»i all sides by increasingly 
rapid motion, into the smaller area of ascending rotation.* That this 
interior portion of the whirl resembles an inverted hollow cone or coIotod, 
with quiescent and more rarified air at its absolute centre, may be in- 
ferred from the observations which have been made in the axial portions 
of the great cyclones. Into this axial area of the tornado the bodies 
forced upward by the vortex cannot fall, bnt will be discharged ontward 
from the ascending whirl. The colnmnar profile of this axial area some- 
times becomes visible, as in the water-spouts so called. 5. Aocessions 
caused by circumjacent contact and pressure are constantly aocming to 
the whirling body, so long aa its rotative energy is maintained. A cor- 
relative difinsion from its ascending portion must necessarily take place 
towards its upper horizon ; and &'u is often manifested by the great ex- 
tent or accomulation of cloud which results in this manner f^«m the action 
of the tornado. In other words, there ia a constant diacharge from the 
whirling body in the direction of least resistance. 6. The apirality of 
the rotation and its inclination to the horizon, in the great portion of the 
whirl which is exterior to its ascending area, is not ordinarily subject to 
direct observation. Nor is the outline or body of the more ontward por- 
tion of the whirlwind at all visible, otherwise than in its effects. 7. In 
aqueous vortices the axial spiralities of the exterior and interior portions 

* The law ol' inocement in the velocity of the whirlwind, u it gradually 
eoDvergei into imaller ureas by its iplral involution, is that wbicb pertsiuB to 
other badtea when revolving srouad inUirior foci towarda which they are being 
gradually drawn or preased nearer and nearer la their Involute course ; the 
line of focal or centripetal pressure, thus sweeping «$ual areai in equal lint; 
at whatever diminution of diatance from Its centre, except aa the velociC; may 
be affected in degree by the resiitanc^ of other bodies. Such resiatancf is of 
little effect Id a tornado, because its revolving maae Is mainly above all ordi- 
nary obstaclea, »ucta as orchards and forests, into which the spirally dttccnding 
and accelerated blast, near the contracted extremity of the inverted and trun- 
cated cone of (he whirl, penetrateii with eoottaat freshness and intensity of force, 
'already acquired in the higher and unobstructed region. 
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an in rsTsrae direotioa to Uuwe in the •tmoapbera, tlie detcending i^nU 
beiBg neBreat to tie szii of the vortex. Hence, lighter hodiea, and even 
bubble* of air, are often forced downward in the water in the manner in 
whieh haaTilBr bodies are forced opwards in the stmotphBre. The fora> 
going ii liinplj a ■tatement of reanlta which I have derived from ■ long 
eonne of oboervation and inqoirjr. It does not inclode the partial and 
imperfect exhibition* of whirlwind aaUon which often occur, nor tiis 
TariOD* movementa and phenomena which are coUateraU; aasociated with 
tomadoet and whirlwinds, some of which are of much gignifieance.— 
[American Annual of Seitnlifie Dueovery, 185?.) 

OBITUAHY. 
Sketch of tJte Life of Robert Brown, tdleen chiefly from arti- 

clea in the " Oardener'B ChronicU," the " TimeB," and the 

" AlhencEum." 

Bobert Brown was born at Montroae on December 21, 1773. 
His father was a Scottish Episcopal clergyman in that town, 
who died in November 1791, and was buried in tbe Canongate 
charchyard, in the bur3fing-ground belonging to the ^mily 
of Bishop Keith. His mother died in 1816, and was interred 
in the same place. His friend, Mr Bennett, is now, in com- 
pliance with his wishes, preparing to erect a tablet to tho 
memory of the above. He was educated at Montrose Gram- 
mar School, where he wbb a schoolfellow of Joseph Hume'. 
He entered as a student at Marischal College, Aberdeen, and 
a^rwards studied medicine at Edinburgh, where he attended 
the botanical class of the University, tanght by Dr Buther- 
ford. He completed his stadies in 1793, and took the di- 
ploma of surgeon. In the same year he was appointed as,- 
sistant surgeon and ensign to a regiment of Scotch fencibles, 
stationed in the north of Ireland. He remained there till the 
end of the year 1800. During his residence in Ireland he 
prosecuted botany with vigour, and became acquainted with a 
zealous botanist. Captain Dugald Carmichael, who was then 
serving in the same regiment. His discovery of a rare and 
curions moss (Glyphomitrton Daviesii) made him known to 
Sir Joseph Banks, and a friendship was thus commenced be- 
tween these tito eminent men which only terminated with 
death, and which has materially influenced the progress of bo- 
tanical science in Britain. 

The Admiralty having resolved to fit out an expedition for 
the survey and exploration of the coast of Australia, Mr 
Brown, at the recommendation of Sir Joseph Banks, was SQ' 
lected to accompany its commander, Matthew Flinden, as 
naturalist, in H.M.8. " Investigator." Mr Brown was also 
accompanied by Ferdinand Bauer as botanical draughtsman, 
and by Mr Good as gardener. The expedition further in- 
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eluded William Westall as landscape-painter ; and among the 
midshipmen was Sir John Franklin, with whom Brown formed 
a most intimate friendship. The ship sailed in 1801 ; and 
after touching at Madeira and the Cape of Good Hope, arrived 
in the following year at King George's Sound, on the south- 
west coast of Australia. Daring a three weeks' stay at thie 
place, Mr Brown collected 500 species of plants, the greater 
part of which were new to science. After botanizing at va- 
rious other points along the south coast, Mr Brown lauded at 
Port Jackson, and remained there for several weeks. 

In Jnly 1802, the northern survey commenced at Sandy 
Bay, in lat. 25°, and continued along the north-eastern and 
northern shores of Australia and the Gulf of Carpentaria to the 
Pelew and Wellesley's Islands fwhere the Livistona australia 
was discovered), and then to Weasel's Islands, long. 136° E. 
Here the rotten state of the " Investigator's" timbers, the ill 
health of Captain Flinders, and the appearance of scijrvy 
amongst the crew, rendered it necessary to bear up for 
Timor, where they obtained provisions. Thence they steered 
along the west and south coasts of Australia, passed a second 
time through Bass's Straits, and arrived at Fort Jackson on 
June 9, 1803, having lost many of their crew by dysentery, 
and among others, Peter Giood the gardener, after whom 
Brown named the leguminous genus Goodia. The ship in 
which the expedition sailed was condemned as unseaworthy 
at Port Jackson in 1803. Captain Flinders then sailed for 
England in a hired vessel, the "Porpoise;" while Messrs 
Brown, Bauer, and Allen remained behind, with the intention 
of exploring the colony for eighteen months, at the end of 
which period Captain Flinders expected to rejoin them in an- - 
other snip, for the prosecution of the survey. 

The " Porpoise," however, was wrecked on her homeward 
voyage, in Torres' Straits, and Flinders and a few companions 
reached Port Jackson in an open boat. Here the party prO' 
cured a schooner, with which they proceeded to the wreck, 
and rescued the remainder of the crew. Subsequently Cap- 
tain Flinders proceeded by way of Timor and Mauritius ; and 
being compelled by the leaky state of the vessel, to put into 
Port Louis, he was treacherously seized by the French go- 
vernor, Captain Decaisne, although Napoleon had granted 
a free pass to his expedition. He was kept partly in pri- 
son and partly on parole from December 1803 till June 
1810. 

Brown and his companions, in the meantime, examined the 
Blue Mountains and other distant parts of New Soath Wales. 
Tbey also visited Bass' Straits and Van Dieman's Land, and 
made extensive collections of plants. They resided at a sta- 
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tion on tbe River Derwent for many months, including the 
period of the foundation of the town of HobEirton. 

As Captain Flinders did not return, the party returned to 
England in October 1805, bringing with them a collection of 
4000 species of plants, and a large number of drawings. All 
the living plants obtained during the survey perished in the 
wreck of the " Porpoiw." Soon after his return Brown was 
appointed librarian to Sir Joseph Banks, in room of Dr Dry- 
ander, and he also became librarian of the Linnean Society. 
One of his earliest papers was published, during his residence 
in Edinburgh, in the " Transactions of the Wemerian Society 
of Edinburgh," on the family of AselepiadetB, an order of 
plants established by him. This paper showed his power of 
wonderful research, nis capability of examining the structure 
of plants, and the acnteness and accuracy with which he could 
trace the development and physiology of organs. He pnb- 
lisbed the reanlts of his Australian researches partly in his 
" Prodromns Flore Novae Hollandise," which appeared in 1810, 
and partly in the " Appendix to the Narrative of Captain Flin- 
deHs Voyage," published in 1814. In his " Prodromns," he 
gave an account not only of the plants collected by himself, 
bnt also of those collected by Sir Joseph Banks during Cap- 
tain Cook's first voyage. The work was published as a first 
volume, but it was never succeeded by a second. Its descrip- 
tions extend from Ferns to Goodenoviie. It may be said to 
have been the first British botanical work in which a scien- 
tific classification of plants, according to the natural system, 
is ^ven. Brown must be looked npon aa the introducer of 
this system into Britain ; and in this respect be showed him- 
self to be a truly philosophical botanist, much in advance of 
his contemporanes in this country. 

A critic in the "Edinburgh Review" had made ratherfree re- 
marks on the clasaicality of the Latin of the Prodromus, at which 
the author took ofi'ence, and recalled tbe volume; so that it has 
become rather a rare work, and is generally only known through 
Dr Nees von Esenbeck's reprint in the " Vermischte Schriften." 
However, in 1830, he seemed to think better of his produc- 
tion, and issued a supplement, the only one that ever appeared. 
His second great work, " Plantte Javanicse Rariores," was 
published in conjunction with Dr Horafield and Mr J, J. 
Bennett, and was completed within the years 1838-52. Of 
his other principal publications, we can only undertake to give 
the headings ; but they will be sufficient to show the nniver- 
sality of his botanical knowledge, vii. ; — " Observations on 
the Herbarium collected by Professor Christian Smith in 
Tuckey's Expedition on the Congo;" "Chloris Melvilleana, 
being Plants collected on Melville Island in Captain E. Parry's 
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Bzpedition ;" " Characters and Description of Kingia," a 
genus named after the late Captain Ph. King -, " Obeervations 
on Plants collected in Denham and CIapperton'9 Expedition 
to Ceutral Africa ;" " General Remarka, Geographical and Sta- 
tietical, on the Botany of Terra Australis ;" " On FroteaooEe ;" 
" Botanical Appendix to Captain Strutt's Expedition to Cen- 
tral Australia ;" " Observations on Organs and Mode of Fe- 
cundation in Orohideae and Asclepiadee;" "On the Fruotifi- 
cation of Mosses;" " On Woodsia, a Genus of Ferns ;" " On 
Composite ;" " On some Remarkable Deviations from the usual 
Structure of Seeds and Fruits ;" " Character and Descriptioa 
of LyelUa ;" '■' Remarks on I^ptostomum and Buxbaumia j" 
" Account of the Genus Rafilesia ;" and, " On an undescribed 
Fossil Fruit — Triplosporite," the last named being that with 
which he concluded his scientific labours; it was published 
in the Transactions of the Linnean Society in 1851. In 
1828 he published, in a separate form, " A brief account of 
Microscopical ObservatiooB on the Particles contained in the 
PoUen of Plants, and the General Existence of Active Move- 
ments in Organic and Inorganic Bodies." These movements 
he was the first to point out, and te draw attention to their 
importance. On the Continent it is cnstomary taallude to the 
phenomena as "Brunonian movements." His writings, when 
compared with those of many of his contemporaries, are not 
very numerous ; but they have, nevertheles, exercised a last- 
ing influence on botanical science ; and no man had ever less 
reason to regret anything he had written at the commence- 
ment of bis career than Robert Brown. That he possessed a 
most wonderfully rich stere of knowledge is a fact that be- 
comes evident by perusing his papers ; and it will ever be a 
source of the deepest regret that he has not published more of 
those accumulated treasures, all of which were irrevocably 
lost to science when, on the morning of the 10th of June, the 
cold hand of death laid their possessor low for ever. 

Professor George Wilson makes the following remarks in 
regard to Brown in the " Athenaeum" for June 26 ; — Brown 
was 80 modest and undemonstrative a man that it may be 
feared he has carried to the grave much knowledge on many 
points which all lovers of science would have preferred should 
not die with him. On one of these points, interesting to a 
wide circle of physicists, documentary evidence may yet exist, 
and it may be well to draw the attention of those in a position 
to settle the matter towards the question of such evidence 
existing. Robert Brown took a great interest in the much 
disputed problem — ' Was Watt or Cavendish the discoverer of 
the composition of water 1 ' — and strongly favoured the claims 



fbyCoOglc 



336 Obituary. 

of th« latter, vhom h« had oftes m^t in earl; life. He sap- 
plied PnhaaoT WUaon with information reguding Gaveudisb 
for the life of that philosopher, written for the Cavendish 
Society, and expressed, thoagh with his customarj cantioD 
and reserve, an unhesitating opinion in favour of Cavendish's 
originality and integrity. On one of his latest visits to Edin- 
burgh, after the pnblication of the " Life of Cavendish," he 
recurred in conversation to the water controversy, and startled 
Professor Wilson by stating, that there esisted a document or 
documents which would put Cavendish's claims, as the disco- 
verer of the composition of water, beyond dispute. He would 
not enter into any particulars. It is probable that among his 

gpers, or among tnose which he inherited from Sir Joseph 
,aks may be found documents bearing on the rival claims 
of Cavendish and Watt, which may deserve a careful exami- 
nation. 

On the death of Sir Joseph Banks in 1823, Brown became, 
by his will, the possessor of the Banksian Herbarium for life 
(after which it was to pass to the British Museum), together 
with the remainder of the lease of Sir Joseph Bank's house in 
Soho Square, which had become the centre of London scien- 
tific society. Brown ofiered the Herbarium to the British 
Museum, on the condition that he should be appointed keeper, 
with a suitable salary, which offer was accepted. The Bank- 
elan Herbarium forms the most valuable part of the General 
Herbarium at the British Museum. He continued until his 
death to occupy that portion o{ the house in Soho Square 
which looked into Dean Street, the remaining portion being 
let by him to the Linnean Society until the expiry of the 
lease, soon after which the Society removed to Burlington 
House, where apartments have been assigned to it by Govern- 
ment, as also to the Boyal and the Chemical Societies. 

On 20th November 1798 he was elected an Associate of the 
Linnean Society of liondon. In 1811 Brown became a Fellow 
of the Boyal Society, and has several times been elected on 
the council of that body. In 1822 he became a Fellow of the 
Linnean Society. In 1832 he received the degree of B.CL. 
from the University of Oxford, in company with Dalton, 
Faradav. and Brewster. In 1833 he was elected one of the 
eight Foreign Associates of the French Academy of Science, 
his competitors being Bessel, Von Buch, Faraday, Herschell, 
Jacobi, Meckel, Mitscherlich, Oersted, and Plana. In 1839 the 
Koyal Society awarded him the highest honour at their dis- 
posal, — viz., their Copley Medal, — for his discoveries during a 
series of years on the subject of vegetable impregnation. In 
1849 he succeeded the Bishop of Norwich as President of the 
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Linnean Society, which office he held until Mr Bell's election 
in 1853. still retaining, however, the office of Vice-President. 
Under the cognomen " Ray," he was a. Member of the Im- 
perial L. C Academy of Germany ; he was besides enrolled 
an Honorary Member in the lists of most of the minor so- 
cieties in all parts of t^e old and new world. During the ad- 
ministration of Sir Robert Peel, he received a pension of 
L.200 as a recognition of his acientific merits. He also re- 
ceived the decoration of the highest Prussian Civil Order, 
" Pour le Merite," of which his friend and survivor, at the 
age of 88, the Baron Von Humboldt, is chancellor. Humboldt 
long since called him "Botanicorum facile princeps," a title 
to which all scientific botanists readily admitted his undis- 
puted claim. 

His interest in the progress of science, and especially in 
the Royal and Linnean Societies, continued unabated to the 
last ; and his wonderful and almost unique powers of mind, 
his memory and his sagacity, remained wholly unimpaired till 
the very day of hia decease. In the spring of this year he 
was attacked with bronchitis, from which he recovered, but 
which left him for some weeks in a very enfeebled state. 
Dropsy and loss of appetite supervened, under which he 
gradually sunk, suffering little pain, perfectly conscious of his 
condition, and retaining to the end his singularly placid 
demeanour, hia affectionate interest in all who were dear to 
him, and a most tranquil and peaceful frame of mind. 

He died at the age of 83, anrrounded by hia collections, in 
the room which had previously been the library of Sir Joseph 
Banks. He was buried on 15th June in the cemetery at 
Eensal Green, and his funeral was attended by a large body 
of his scientific and personal friends. 

There are few men among us who, with an equal claim upon 
the gratitude of their fellow-countrymen, enjoyed less popu- 
larity, or obtained less consideration on the part of society in 
general, than the deceased. Beyond the narrow circle of 
scientific men his illustrious name was, and is, almost unknown 
in Great Britain ; but go wherever you will on the continent 
of Europe, or the remotest corners of the globe where science 
is cultivated, and you will discover a familiarity with his 
writings and researches truly astonishing. Foreigners have 
often expressed their surprise on finding how tittle we seemed 
to appreciate this great naturalist ; but the fact of the matter 
was, the deceased neither seemed to care to enjoy popularity, 
nor did he care to avail himself of all those well-known means 
by which people bring themselves into public notice. If at all 
ambitious of fame, he trusted to the more lasting immortality 
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tLat would result from his sterling Bcientific memoirs ; and 
if he calculated thus he was not mistaken, for so long as 
botanical science is studied he will occupy a predominant place 
in the walhalla of its heroes. 

Mr J. J. Bennet, in the " Times," remarks : — " Those who 
were admitted to the privilege of his intimacy, and who knew 
him as a man, will bear unanimous testimony to the unvarying 
simplicity, truthfulness, and benevolence of his character. 
With an appearance of shyness and reserre in the presence of 
strangers, he combined an open-heartedness in relation to his 
familiar friends, and a fund of agreeable humour, never bitter 
or caustic, but always appropriate to the occasion, the out- 
pourings of which it was delightfnl to witness. But what dis- 
tingnistied him above all o^er traits was, the singular up- 
rightness of his judgment, which rendered him on all difficult 
occasions an invaluable counsellor to those who had the privi- 
lege of seeking his advice. How profoundly these admirable 
qualities had endeared him to the hearts of his friends was 
nnmistakeably manifested by the sympathetic tenderness with 
which his last hours were watched and soothed. ' It was in 
the year 1810,' says one of his distinguished friends, who con- 
tributed greatly to relieve the sufferings of his last illnesa, 
' that I first became acquainted with Mr Brown, within three 
feet of the same place, in the same room, where I saw him so 
nearly drawing his last breath three days ago. He was the 
same simple-minded, kind-hearted man in November 1810, as 
he was in June 1858 — nothing changed but as time changes 
us all.' " 

A writer in the " Athenoeum " says, — >Though less popu- 
larly known as a man of science than many of his contempo- 
raries, those whose studies have enabled them to appreciate 
the labours of Brown, rank him altogether as the foremost 
scientific man of this country. He takes this position not so 
much from his extensive observations on.the strqcture and 
habits of plants, as from the philosophical insight he possessed, 
and the power he displayea of applying the well-ascertfuned 
facts of one case to the explanation of doubtful phenomena in 
a large series. TiU his time, botany can scarcely be said to 
have had a scientific foundation. It consisted of a large 
number of ill-observed and badly-arranged facts. By the use 
of the microscope, and the conviction of the necessity of study- 
ing the history of the development of the plant, in order to 
ascertain its true structure and relations, Brown changed the 
face of botany. He gave life and significance to that which 
had been dull and purposeless. His influence was felt in every 
direction ; the microscope became a necessary instrument in 
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the hands of the philosophical botanist, and the historj of 
development waB the basis on which all improvement in classi- 
ficatioQ was carried on. This influence extended from the 
vegetable to the animal kingdom. The researches of Schleiden 
on the vegetable cell, prompted b; the observations of Brown, 
led to those of Schwann on the animal cell; and we ma; 
directly trace the present condition of animal physiology to 
the wonderful infinence that the researches of Brown have 
exerted upon the investigation of the laws of organization. 
Even in zoology the influence of Brown's researches may be 
traced in the interest attached to the history of development 
in all its recent systems of classification. Brown bad, in fact, 
at the beginning of the present century, grasped the great 
ideas of growth and development, which are the beacon lights 
of all research in biological science, whether in the plant or 
animal world. Whilst Brown's influence was thus great, bis 
works are not calculated to attract popular attention. He 
was of a diffident and retiring disposition, shunning whatever 
partook of display, and anxious to avoid public observation. 
Thus it is that one of our greatest philosophers has passed 
away without notice, and many will have heard his name for 
the first time with the announcement of his decease. But for 
him an undying reputation remains, which must increase as 
long as the great science of life ie studied and understood. 
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